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PREFACE TO THE FOURTEENTH EDITION 


Pharmacology is a progressive science, and with the intro- 
duction of improved methods of animal experimentation, 
has made enormous advances within the last thirty years. 
Professor Cushny and Professor Dixon will always be re- 
membered as pioneers amongst the English Plmrmacolo- 
gists, and although they are not Avith us to-day they have 
left a valuable legacy of their Avork to serve as an impetus 
to future Avorkers. 

While the progress of pharmacology since the publication 
of the last edition has not been of such a nature as to 
recpiire drastic changes, it has nevertheless been such as 
necessitated rewriting certain portions, and modifying a few 
others, to incorporate all recent advances. Moreover, the 
issue of a new edition of the British Pharmaceutical Codex 
has enabled me to introduce some of the ncAV additions 
and to alter the composition of a few other preparations. 

Drugs Avhich required extensive revision are Iron, General 
Anjcsthctics, Opium, Barbiturates, Digitalis, Anterior Pitui- 
tary, Ergot, Quinine, and the Altamins ; Avhile the following 
drugs have been for the first time discussed in this edition, 
viz. Thallium, Myocrisin, Eukodal, Dilaudide, Dicodide, 
Evipan, Sodium Evipan, Soneryl Sodium, Bulbocapnine, 
Harmino, Percaine, Gavano, Coramine, Carditone, Manga- 
nese Butyrate, Synthalin, Neptal, Carbarsone, Vioform, Anti- 
venom Serum and Pertussis Vaccine. 

The general arrangement of the book has also been modi- 
fied. The section on ‘ Pharmacy and Dispensing'^ has been 
l)laced at the end ; Acids have been discussed after the 
Alkalies ; Iron is considered with Liver Extract and Desic- 
cated Stomach under “Drugs acting on the Blood." 
Quinine and other anti-malarial remedies ; Mercury, Bismuth, 
Arsenic and Iodides ; Antimony ; and the amoebicidal re- 
medies, are all grouped together under “Chemotherapeutic 
Agents." Considering the part played by the Reticulo- 
endothelial System in the role of chemotherapy and im- 
munology, a short description of this system has been given 
prefacing this section. 

In the last edition a few diagrams were first introduced 
to explain the physiological principles underlying the action 
of drugs, some more have been added in this edition which 
mostly illustrate the action of drugs on animals. 

While more attention has been paid to the description of 
pharmacology to enable the student to appreciate the 
rational basis of therapeutics, it is unfortunate that a proper 
4ipplication of this knowledge in practical therapeutics is 
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lacking. It has to be admitted that while a student, or 
for that matter a junior practitioner, may iiossess a 
knowledge of modern iiharmacology, he is incai)able of 
writing a prescription free from incompatibles and based 
on rational pi'inciples, with the result tliat he has recourse 
to the use of set prescriptions or proprietary remedies of 
questionable value. This state of affairs, I am afraid, is 
noticeable almost everywhere, and to my mind is the result 
of teaching pharmacology not as an applied subject but as 
a separate subject detached from therapeutics. Aloreovcr, 
while greater attention is being given to the teaching of 
pharmacology as a scientific subject, ])ure and simple, the 
study of Materia Medica has been neglected. The whole 
subject, from the point of view of teaching, recjuires re- 
adjustment on the basis of the experience gained during 
the past few years. 

The book is issued' in an enlarged form with larger ty])cs, 
and although the old title “Materia .Medica and Th(?rai)eutics" 
is retained, it is now more a work on pharmacology as ap- 
plied to therapeutics. 

In the preparation of this edition I have received valuable 
help from many of my friends, and I am specially grateful 
to Lt. Col. J. Taylor, D.S.O., M.D., T.M.vS., Director, Central 
Research Institute, Kasauli, for revising the section on 
Vaccine and 8erum Therapeutics, and to Sir Has.san 
Suhrawardy, Kt., 0.13.E,, JM.I)., LL.I)., I). Sc., etc., formerly 
Vice-chancellor of the Calcutta I'niversity, for much valuable 
help and advice. 

I am also indebted to Dr. G. C. Datta, Assistant Professor 
of Pharmacology, Carmichael Afedical College, for the help 
received from him in revising the iiroofs. 


Calcutta 
June. 1936 
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MATERIA MEDIOA 


PAET I 


Matekia Medk a in its widest sense, means the description 
of ntnfrriah or (((jPutH employed in the treatment of disease. 
But properly s])eakin]L»*, it includes the following branches : — 

1. Materia Medica Proper is the science which treats of 
the natural history, as well as physical and chei\f^al charac- 
ters, of drugs. The term Pharmacognosy used as a 
synonym to .Materia Medica Pro])er. ^ 

2. Pharmacy is thc^ science and art.of preparing and 
combining drugs, so as to make them lit for administration. 
It can be divided again as follows - 

in) Extemporaneous Pharmacy is the making up or the 
comj)Ounding of fornuihe or ])rescriptions of medical practi- 
tioners. Dispensing refers to the mode of putting up, 
labelling, and despatching. 

(h) Official Pharmacy consists in the ])reparation of 
drugs and foriuuhe according to such j)rocesses as are 
recognised by, or prescribed in, an otticial ydiarmacopceia. The 
British Pharmacopoeia is the official rharmacopceia of the 
British Bm])irc. 

3. Pharmacology is the science which describes the 
action of drugs on the general system, or on the individual 
])arts of the body, in health. Pharmacodynamics is but 
another name for Pharmacology. It has been the custom of 
late to use the term Pharmacology in the same wide sense as 
Materia ]Medica was formerly used. 

Toxicology or the toxic action of drugs comes under 
Pharmacology. It treats of the actions of drugs w hen given 
in doses large enough to endanger life. 

4. Therapeutics relates to the remedial measures 
emi>loyed in the treatment of disease. It may be either 
empirical or rational. 

(a) Empirical Therapeutics means the treatment of 
disease from experience only, and conforms to no pharma- 
cological law yet known. In empirical treatment no expla- 
nation can be given for the success or otherwise of the use 
of a particular dru(j for a parUcuJar disease. We merely 
prescribe a certain drug because it has been found successful 
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in a certain disease. A familiar example is the use of col- 
cbicum in gout. With our improved knowledge on the action 
of drugs and the pathology of the diseases, we can explain 
the actions of many drugs that were used empirically before. 
Thus, we can explain the action of mercury in syphilis 
which was formerly used purely empirically. 

(h) Rational Therapeutics. — By rational treatment we 
mean a mode of treatment suggested by our. knowledge of 
the chemistry, physiology, pathology and pharmacology of a 
given drug. Thus, when we prescribe gr. of atropine 
sulphate to check the night-sweats of phthisis we can 
explain (see Belladonna) how the perspiration is controlled. 
The use of chloral hydrate for checking tetanic convulsions, 
and of digitalis for the cure of cardiac dropsies, are other 
instances of rational therapeutics. 

Accessory Therapeutics. — By accessory therapeutics is 
meant the treatment of disease, not by administration of 
drugs, but by other methods ; such as, change of climate,, 
regulation of food, clothing, exercise, baths, massage, and 
the like. 

Chemotherapy. — Pharmacology is concerned with the 
physiological action of drugs and forms only a basis for the 
relief of symptoms rather than the cure of disease. Drugs 
like digitalis, adrenaline, pituitrin, etc., do not remove the 
underlying causes of the disease, although by relieving some 
urgent symptoms they remove the cause of distress and 
often act as curative agents. It is however in cases of 
diseases caused by micro-organisms or other parasites, that 
drugs may act purely as curative agents, and this specilic 
treatment of infection by artificial remedies is known aa 
chemotherapyy e, g.y treatment of syphilis by organic arsenic 
preparations, of ammbic dysentery by emetine, and of 
malaria by quinine. The term was originally used by Ehrlich 
to mean parasiticidal treatment of infections by chemical 
agents. Since certain dyes are able to stain specifically 
certain cellular elements, a search was made to find subs- 
tances which would unite with and destroy the parasitic 
agents of the disease without injuring the cells of the body,, 
i.e., possess a maximum parasitotropic effect and a minimum 
organotropic property. But substances which are toxic to 
the parasites are also to a certain degree toxic to the body 
tissues. The object of chemotheraphy, therefore, is to find 
substances which the tissues will stand in large doses, but 
will be fatal to the infecting organism in small doses, i.e., will 
have a favourable chemotherapeutic index, which is 
maximum tolerated dose 
minimum curative dose 

The greater the index, the greater will be its value. 

This speciflCi action was supposed to be due to the selec- 
tiye affinity of the drug to combine chemically with the 
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protoplasm of the parasite much in the same way as the 
binding of the toxin. Further work in this direction has 
shown that the action is not so simple, although it is possible 
that some may act as direct poison to the parasites. There 
are, however, quite a large number of remedies whose action 
cannot be explained as being directly parasitotropic. 

It is possible that the co-operation of the tissues of the 
host is an important factor, and as will be seen later, the 
hydrogen-ion-concentration of the particular tissue also plays 
an important role in connection with the specilicity of the 
compound. 

With the growth of our knowledge regarding the causa- 
tion of the different infections and the j)rogress of synthetic 
chemistry, newer remedies are being daily introduced which 
give promising results, so that remedies wliich were classed 
as specifics cease to be so in the presence of the many newer 
drugs which approach more towards specific action. In fact, 
the word specific is used to mean that a particular prepara- 
tion is more toxic to one particular parasite than on another, 
or nearly related one. 

MATERIA MEDICA PROPER 
Diuins 

By ‘‘crude drugs’’ are meant the commercial forms of the 
animal or vegetable drugs as are brought to the market and 
utilised for tlie preparation of different medicinal products. 
Their value depends upon the presence of more or less 
definite chemical bodies known as “ active constituents.’^ 
These constituents are found in different i>arts of the plant, 
so that that particular part is used as the crude drug. Some- 
times, however, they are found in all parts of the plant. In 
other instances no part of the plant is used as crude drug ; 
for instance aloe, where the juice of the leaves contains the 
active constituent and forms the crude drug. 

A. Source.-— Drugs may be divided, according to their 
source, into the following groups : — 

1. Inorganic, — As sulphur, mineral acids, ammonia, etc. 

2. Metallic, — As iron, copper, silver, zinc. etc. 

3. Organic, — (a) From the vegetable kingdom, and (6) 
from the animal kingdom. 

4. Synthetic, — As chloroform, chloral, ether, amyl nitrite, 
etc. Some of these drugs are gradually replacing organic 
ones ; thus the synthetic salicylic acid is being used for the 
natural salicylic acid derived from the oil of wintergreen. 

B. Habitat. — By habitat is meant the natiiral abode or 
locality of a plant or animal from which a drug is obtained. * 

0. CoUeetion,— The medicinal activity of a drug depends 
greatly upon the habitat and the season of the year when it 
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is gathered. Thus, rhubarb is useless until it is six years 
old. China and Turkey rhubarb are richer than those grown 
in India. The old cinchona bark is richer in quinine than 
the new. 


COMPOSITION OF DRUGS 

Inorganic drugs have a definite comjiosition, which is 
well expressed by their names and chemical formuhe. Tlie 
eomposition of organic drugs on the other hand, is always 
complex and is ascertained after considerable analytical 
labour. They consist chiefly of acids, bases, salts, albumi- 
nous substances, alkaloids, balsams, cellulose, colouring 
matters, extractive matters, ferments, glycosides, gums, 
gum-resins, neutral jirinciples, flxed and volatile oils, oleo- 
resins, starch, sugar, etc. Some of them require a brief 
explanation. 

Alkaloids are the active nitrogenous principles formed 
for the most part in the tissues of plants or animals. They 
may occasionally be prepared synthetically. According to 
Hale White, their characteristics are as follows : — 

“ (1) They are the active nitrogenous principles of 
organic bodies. 

“ (2^ They are compound ammonias ; that is to say, one 
or more atoms of hydrogen in ammonia (NII3) are replaced 
by various radicals. 

“ (111) They combine with acids to form crystalline salts 
without the production of water. 

(A-) They are alkaline, turning red litmus paper blue. 

“ (5; A few are liquid, such as pilocar]>ine, coniine, 
nicotine, sparteine, lobeline. Liquid alkaloids nearly always 
oontain only carbon, hydrogen and nitrogen. 

“ (6) The solid ones are colourless, crystalline, and 
contain oxygen. 

‘‘(7) They are sparingly soluble in water, readily so in 
alcohol. The salts are usually solul)le in water. 

(8j The solutions of many are intensely bitter. 

(9) Most of them are closely related to pyridine, and 
some may be synthetically prepared from pyridine bases.'' 

The following alkaloids or their salts are oflicial 

Atropine Codeine Physostigmine 

Caffeine Morphine. Quinine 

Cocaine Pilocarpine Htrychnine 

It should be noted that the names of alkaloids in Latin 
terminate in Ina, and in English ine. As Atropma (Latin), 
Atropine (English). 

Vegetable alkaloids occur in almost all parts of plants, 
but are most abundant in the seeds and roots, especially of 
dicotyledonous plants. A few are found in the lower plants, 
e.jQf., muscarine and ergotoxine. Bases found in the animal 
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kingdom are commonly known as leukomains and ptomains. 
The former are i)rodiiced by the body cellvS and are products 
of metabolism, e.r/., adrenaline, while the latter result from 
microbic decomposition of dead material, esx)ecially the 
amino-acids. These bases are known as amines, and are de- 
rived from ammonia by replacing H by alkyl groux)S. 

Some plants contain many alkaloids, e.r/., cinchona, in 
others one alkaloid is found in one part of the plant and 
another in a diiferent part of the same plant. 

xVlkaloids are also ])repared artilicially, e.fj., theophylline, 
suprarenin. 

Jncompalihles. — (a) Alkalies, which precipitate the less 
soluble j)ure alkaloid. 

(/>) Tannin, forming insoluble tannatcs. 

(r) Iodides and bromides, forming insoluble iodides or 
bromides, or double salts, etc. 

(d) Mercuric chloride, forming insoluble double salt. 

Acids are salts of hydrogen. Numerous organic acids are 
found in plants, either in combination with inorganic bases 
such as x)otassiuni or c«alcium, or in a free state. 

Bases are substances which react with acids and form 
salts. They are of two kinds: — (a) Elemcnfarp, to which metals 
belong, (b) Com})ound, such as ammonium and the alkaloids. 

Glycosides are colourless crystalline solids soluble in 
water and alcohol. They split up on hydrolysis into a reduc- 
ing sugar and a non-sugar component called afiluconejf^'They 
are found in plants and liberate sugar with acids and certain 
ferments. They are neutral or weakly acid, and contain 
carbon, hydrogen and oxygen, a few have nitrogen in addi- 
tion, and one or two, suljdiur. They dilfer greatly in their 
solul)ility in water and alcohol, being mostly insoluble in 
ether. Some are ])owerful poisons while others are almost 
inert. Most of these are hevorotatory and have wSlightly 
bitter taste. 8alicin, jalapin, digitalin, digitoxin, senegiii, 
strophaiithin, glycyrrhizin, are some of the glycosides. The 
term (flucoside is api)lied only to those glycosides in which 
the sugar component is glucose. 

Tannins are substances found in many plants specially in 
the leaves and bark. They are non-nitrogenous. Some are 
glycosides and form a groui> of phenol derivatives. They are 
soluble in alcohol and water, liave an astringent taste and 
give a bluish or greenish colour with iron salts. They are 
precipitated by lead acetate, albumin and alkaloids. 

Saponins are non-nitrogenous substances generally glyco- 
sides, which emulsify oils and lake red blood-cells. On hydro- 
lysis they yield sugar and a non-sugar component — snpogenin. 
They are neutral in reaction and form froth when mixed with 
water. The toxic ones are known as sapotoxins. 

Neutral principles are indifferent crystalline proximate 
principles whose chemical composition is not known. They 
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resemble alkaloids in action. As aloin, santonin^ picrotoxin, 
quassin, etc. Many of them have a bitter taste, as quassin, 
and are called ^^amroids or hitter principles 

JVb/e.— Whereas the names of all alkaloids end in ^^ine^' 
those of glycosides and neutral principles end in 

Balsams. — These are oleo-resins or resins containing 
either benzoic or cinnamic acid or both. Benzoin, balsam of 
Peru and tolu, prepared storax, are the balsams of the B.P. 
Copaiba and Canada balsam do not come under this group, 
though they are named balsams. 

Oils of different kinds are used in medicine for a variety 
of purposes. They are fixed, and volatile. 

A. Fixed Oils and Fats are mixtures of olein (liquid), 
palmitin (semisolid), and stearin (solid), with a small amount 
of other bodies in addition. They are found mostly in seeds, 
occurring within the cells as drops or crystals. They are in- 
soluble in water, sparingly soluble in alcohol, freely in ether 
and chloroform, benzol, carbon disulphide and turpentine. 
With alkalies they form soap and glycerin, c.(/., castile soap, 
which is made by the action of sodium hydroxide on olive oil, 
which is practically pure olein, thus : — 

C3ns(Ci8H3302)3 + 3NaOH = C3H5(On)3 + 3NaCi8n3302. 

Oleate of Glyceryl (Caustic Hydrate of Oleate of Sodium 
or Olein Soda) Glyceryl (Hard Soap) 

(Vegetable Oil) (Glycerin) 

Fats are fixed oils which remain solid at ordinary tempera- 
ture, but differ from oils in the relative proportion of these 
basal ingredients, the fats having more of the stearin and 
palmitin, making them solid or semisolid, and the oils more 
of the liquid olein. 

Characters of fixed oils 

(а) non-volatile, and so leave a permanent grease spot ; 

(б) they cannot be distilled ; 

(c) under the influence of heat decompose and become 
rancid ; 

(f/) they are almost bland non-irritating substances (ex- 
cept croton oil) with nutrient and emollient properties ; and 

(e) they form soaps with alkalies. 

A few of the fats and oils are of animal origin, ejj,, butter, 
lard, suet and cod-liver oil, but the majority are of vegetable 
origin, as almond, linseed, olive and castor oils, and cocoa 
butter. 

Castor oil and croton oil differ from the others in being 
soluble in alcohol and in possessing cathartic properties. 

The mineral oils do not belong to the class of organic 
drugs. They are petroleum products, being mixtures of 
hydrocarbons, and do not become rancid. 

Waxes are of firmer consistence than the fats, have a 
higher melting point, and cannot be saponified by boiling 
with an alkali. 
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B. Volatile Oils. — As plants often owe their characteristic 
odour to these oils they are often spoken of as essential oils. 
They contain a large number of preparations of diverse 
character and action. They are obtained by a process of distil- 
lation, except lemon oil, which is obtained by expression. 
They are found chiefly in the fruits and flowering parts of 
plants, or in the seeds and leaves. Owing to their strong 
•characteristic odours they are largely used in perfumery, 
and to cover the taste and smell of nauseous drugs. As a 
rule they are clear, colourless liquids ; some like cajuput and 
<3ubebs have peculiar greenish colour ; cade, dark reddish- 
brown , and croton oil brownish yellow. Oil of cinnamon 
when old becomes reddish-brown. The commonest consti- 
tuents are terpenes, sesquiterpenes and a few diterpenes. 
Terpenes are hydrocarbons of the aromatic series. In 
addition, they contain oxidised aromatic substances, as 
phenols and their derivatives, aromatic alchols of the benzene 
series, and their corresponding aldehydes and ketones, 
aromatic alcohols of the camphor series, and sesquiterpene 
alcohol. 

(a) They are volatile and can be distilled, and do not 
leave a permanent grease spot. 

(h) They do not form soaps with alkalies. 

(c) They do not become rancid, but tend to resinify on 
•exposure to light and air ; and 

(d) They are sufficiently soluble in water to impart to it 
their taste and odour. 

Some of the volatile oils which are non-existent in the 
living plants are formed either by destructive distillation, or 
by the action of ferments on glycosides in the presence of 
water. The former are spoken of as Empyreumatic Oils. 

Bastedo has conveniently grouped the volatile oils as 
follows : — 


A. Existing in plant as 
such 


B. Not existing in plant as 
such, but developed from 
plant constituents 


/ 1. Terpenes, Cx (oils of tur- 
1 pentine, juniper, etc.). 

1 2. Terpenes + stearoptenes (oils 

V of lemon, peppermint, etc.). 

/ 8. From enzyme action (oil of 
J mustard). 

I 4. Empyreumatic oils (oil of cade, 

V oil of tar, creosote). 


In group 2 we have the mixtures of terpenes holding in 
solution oxygenated bodies of variable chemical nature. 
The terpene portion is known as eleoptene, the oxygenated 
portion as stearoptene. This stearoptene can be separated 
from the eleoptene by cold or fractional distillation, and is 
usually solid. They are therefore oxidised hydrocarl3ons of 
a crystalline nature, or solid volatile oils. The best known 
examples of stearoptenes are camphor, menthol and thymol. 

Lipoids, Lipins or Lipides.— These are a group of subs- 
tances resembling fats in their solubility in ether, alcohol, 
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etc. They are widely distributed in the animal tissues chiefly 
nervous tissues. Lecithin and cholesterol are of interest 
to us. 

Gums are colloidal carbohydrates which swcllinj? or 
dissolving* in water form viscid adhesive tluids known as 
mucilaffe. They are exudations from the stems, or branches, 
or both, of plants, and are composed of 

(1) Arahifij soluble in water ; as gum arabic. 

(2) Bassorin, partially soluble in water ; as tragacanth. 

fo) Cerasin, or insoluble gum. 

Pectin or vegetable jelly occurs in some medicinal plants 
and is allied to gum. 

Resins are solid, brittle, non-volatile complex substances 
derived from the oxidation of volatile oils. They are soluble 
in alkalies forming resin soaps, and in alcohol, but insoluble 
in Avater. The resins of the B. P. are colophony, scammony, 
an<l podophyllin. AVhen they arc found dissolved in volatile 
oils they arc known as oleo-resins, c.r/., copaiba, Canada 
turpentine. Sometimes they are found in combination Avitli 
gums and volatile oils, and are then known as gum-resins. 
They form emulsions when mixed with water. Ammoniacum 
and asafetida are examples of gum-resins. 

Salts are compounds of acids and bases. 

IMPURITIES OF DRUGS 

1. Imperfect Selection.— This is duo to the ignoranco of collootors 
of criido vogotuble drugs, who are imixufectly uyquaintod witli 
their !)otanical characters and therefore fail to distinguish thjun 
from allied species; hence the substitution of an inferior or allied 
arlicle for the genuine one. 

2. Imperfect Preservation is one of the causes of deterioration 
of many drugs. Several drugs are materially affected by light and 
air, others by the lapse of time. Deliquescent salts and scale iron 
preparations quickly undergo physical change unless lln^y are ke])t 
in carefully stoppered bottles. Svrupus Ferri lodidi and Eastoifs 
Syrup are. decomposed by light. Ergot, unless carefully dried and 
packed in an air-tight receptacle, soon becomes inonhly and loses 
strength. All extracts deteriorate unless ])ut securely in sealed ])ots. 

H. Imperfect Preparation.— Impurities are of two kinds, ("aj those 
Avhich exist in the crude drug, (6) those which arise as by-products 
during the process of manufacture. They can he avoided only by 
scrupulous care on the part of the manufacturing pharmacist. 

4. Adulteration is the intentional and fraudulent admixture of 
foreign substances with a drug. All highly priced drugs are liable 
to adulteration. Quinine is often adulterated, and Murrell mentions 
that once a largo consignment of ipiinine was sent out to India con- 
taining not a trace of cinchona alkaloids. 

THE BRITISH PnAEMACOPGHA AND PHARMA- 
CEUTICAL PROCESSES 

By a Pharmacopoeia is meant a book publislicd under the 
authority of a recognised body, generally constituted by law, 
for the purpose of securing uniformity of composition and 
strength of medicines used in the treatment of disease. The* 
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Oeneral Medical Council of the United Kingdom, authorised 
by the Medical Act of 1858, issues and revises from time to 
time the British Pharma copada. The first B. P. was pub- 
lished in 18()I, and the last in 11)32. One of the principal 
chau^]fes in the present edition is the introduction of the 
Metric System in tlic place of Tinporial Aveights and measures. 
Other countries, as the United States, Germany, France, etc., 
also publish their own Pliarmacopmias. Even hospitals have 
their own special ])harmacop(eias for speedy dispensing. 
Although the B.P. is the legal standard, no medical man is 
bound to follow it. Drugs and preparations contained in 
the British Pharmacopceia are knoAvn as of/lrial. 

The Council of the Pharmaceutical Society of Great 
Britain ])eriodicalIy publish a book called “The British 
Pharmaceutical Codex’^ which contains not only all the 
drugs and preparations of the British Pharniaco])(eia but 
also many otlu^r preparations not contained in it. The abbre- 
viation of the British Pharmaceutical Codex is B.P.C. 

The following pharmaceutical processess are g^encrally 
used : — 

Bruising or Contusion is the ])rocess by which tough,, 
hard and woody, soft, elastic and juicy substances are 
smashed or broken up iti a roller-mill, or disintegrator, or on 
a small scale, in an iron mortar, so as to reduce them to a 
form suitable for being acted upon by a solvent, either by 
macerfition, infusion, or decoction. 

Calcination or Incineration is the operation by Avhich 
drugs are exposed to a high tem])erature in order that 
watery iind volatile matters may be driven otV. This is best 
effected by ])utting the drugs in a crucible over a furnace. 

Crystallisation is the proc(\ss by Avhieh substances are 
made to assume the form of crystals. 

Decoloration is the ]>rocess by Avhieh Ave remove the 
colouring matters from alkaloidal substances, such as atro- 
pine. mor])hine, etc. This is eltected by treating their solu- 
tions or mixtures Avith dried and i)uritied animal charcoal, 
and subsecpient filtration. 

Despumation is the process by Avliich an organic fluid 
is boiled until the im])urities rise to the surface as scum, which 
is then removed by skimming or straining. Syrups made by 
this process keep longer. 

Dialysis is the process of separating crystalloids from 
colloids by passing them through an animal membrane. 

Digestion is a prolonged maceration at a temperature 
higher than that of the air. 

Elutriation is the process by Avhich a substance is pul- 
verised and mixed Avith w^ater, the coarser grains falling 
down to the bottom, while the lighter and finer ones r.re 
poured off with the water into anotlier A^essel, Avhere deposit 
tion takes place slowly. 
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Expression is the process by which we press out juices 
tind oils from vegetable substances, as in the preparation of 
succi, or squeeze out the liquid from the marc as in the 
preparation of tinctures. For this process suitable presses 
are required. 

Fusion, Liquefaction or Melting is the process by which 
we melt or liquefy any solid body by heat. This is effected 
by putting it into a suitable vessel or crucible over a heated 
furnace, or on a water, steam or sand bath. We employ this 
process in the preparation of plasters, ointments, supposi- 
tories, caustic sticks, etc. 

Granulation is the process by which a coarsely crystal- 
line salt is converted into a granular powder by dissolving 
the former in water, and evaporating the solution to dryness 
with continuous stirring. Carbonate and citrate of potassium 
are made in this way. 

Levigation is the pulverisation of a solid in the i)resence 
of water, or any other liquid which does not dissolve it ; the 
finely comminuted particles being gathered with the washings 
and allowed to deposit slowly, whilst the coarser particles 
are again ground with the water or liquid, and so on, until 
the whole of the solid is reduced to a condition of fine 
powder. 

Lixiviation means the separation of a soluble salt, from 
a mixed or compound solid, by dissolving the latter in water, 
-decanting the supernatant liquid into another vessel, and 
-evaporating it to dryness, leaving the insoluble residue 
behind. The solution is called a 

Maceration is the process of steeping a substance in 
alcohol, or some similar menstruum without the application 
-of heat, in order to dissolve out its soluble matters. The 
insoluble residue is called the ‘‘marc.'’ 

Percolation is the process of extracting soluble matters 
by filtration of a liquid menstruum through a porous column 
-of powdered material. A special apparatus, called a Perco- 
lator, is required. 

Scaling is the process by which the scale preparations of 
drugs are made. It consists in spreading out in a thin layer, 
the concentrated solution of a drug on a glass, and allowing it 
to dry. The dried film is then separated and broken up. 
The scale iron preparations are made by this process. 

Sifting is the method by which we separate finer powders 
from coarser ones, by means of a sieve, which is made of 
-either wire, horse-hair or muslin, of varying degrees of close- 
ness. The B.P. directs a drug in No. 10, 22, 44, 60 or 85 
powder, and thereby means a degree of disintegration, as 
represented by the number of parallel wires in either trans- 
verse direction contained within the linear inch of a sieve. 

When the soft pulp of fruits like figs, baels, prunes or 
tamarinds is required to be sifted, the operation is called 
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^‘pulping’^ which requires a great force in squeezing the 
pulp through the sieve. 

Sublimation is the operation by which a solid is first 
vaporised by heat, and then the vapour is condensed as a 
deposit on the surface of another vessel, either en masse, in 
which case it is called a sublimate, as corrosive sublimate, 
or in a small feathery pulverulent state, known as flowers, 
as flowers of sulphur. 

WEIGHTS AND MEASURES OF THE BRITISH PHARMACOPIEIA 


METRIC SYSTEM 
Mbasures of Mass (Weights) 

1 Kilogram (kg. or kilog.) is the Standard or International Kilogram 
1 Grainme (grin.) =tlio lOOOth part of 1 kilogram 

1 Milligram (mg.) —the lOOOth part of 1 gramme 

For the purpose of writing prescriptions, in order to avoid the 
possibility of confusion between ‘gramme’ and ‘grain’, the symbol ‘G.* 
should be used as the contraction for ‘gramme’. 

Measures of Capacity (Volumes) 

1 Litre (lit.) is the volume occupied by the mass of 1 kilogram of 
water at the temperature of its maximum density. 

1 Millilitre or Mil (mil.)=the lOOOth part of 1 litre. 

1 litre measures about 1000.028 cubic centimetres. 


1 Metro (m.) 

1 (kmtimetre (cm.) 
1 Millimetre (mm.) 
1 Micron (m) 


Measures of Length 

is the Standard or International Metre 
= tiio lOOtli part of 1 metre 
- the lOOOth part of 1 metre 
-the KKHltli i)art of 1 millimetre 

IMPERIAL SYSTEM 


Measures of Mass (Weights) 

1 Pound (Avoir.) (lb.) is the Standard Pound as defined in the Weights 
and Measures Act, 1878, Section 13 

1 Ounce (Avoir.) (oz.) = the 16th part of 1 pound = 437.5 grains 
1 Grain (gr.) = the 7000th part of 1 pound 

Measures of Capacity (Volumes) 

1 Pint (pt.) is the Imperial Standard Pint as defined in 

the Weights and Measures Act, 1878, 
Section 15. 

1 Fluid Ounce (11. oz.) = the 20th part of 1 pint = 8 fl. dr. 

1 Fluid Drachm (fl. dr.) = the 8th part of 1 fluid ounce = 60 min. 
1 Minim (min.) = the 60th part of 1 fluid drachm. 


Relation of Capacity to Mass (Imperial) 

1 Minim = the volume at 16.7“ (62“ F.) of 0.9114583 gr. of 

water 

1 Fluid Drachm = the volume at 16.7“ (62“ F.) of 54.6875 gr. of 

water 

1 Fluid Ounce = tlie volume at 16.7® (62® F.) of 1 oz. or 437.5 

gr. of water 

109.7143* Minims = the volume at 16.7® (62® F.) of 100 gr. o f water 

• Taken as 110 minims throughout the Pharmacopoeia.^ 
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In the B.P. “per cent.” is used to mean the following:— 
Per cent. w/w = weight in weiglit. 

Percent. w/v = weight in volume. 

Percent. v/v~ volume in volume. 


Relations oe Metric and Imperial Measures 
Mass 


1 Kilogram 

(kg. or kilo 

g.) = 15,432.35(51 grains, or 35.274 ounces 
nearly, or 2.204(5 pounds 
nearly 

1 dram me 

(gnu.) 

— 15.43235(54 grains 

1 Alilligrain 

(nig.) 

= 0.0 1 5 gra i n n earl y 

1. Pound (Avoir.) 

(1I>.) 

= 453.50 grammes nearly 

1 Ounce (Avoir.) 

(OZ.) 

= 2S.3.50 grammes neai ly 

1 drain 

(gr.) 

= 0.0(548 gramme nearly 

Capaciiif 

1 Litre (lit.) 

= 1.75980 iiints, or 35.10(5 lliiid ounces 
nearly 

1 Millilitre or Mi 

Idnil.) 

— .1(5.0 minims nearly 

1 Pint 

(pL) 

= 5(58.2454 mils nearly, or 0.5(582 litre 
nearly 

1 Fluid Ounce 

(d. OZ.) 

= 28.4123 mils nearly 

1 Fluid Drachm 

(ti. dr.) 

= 3.,5515 mils nearly 

1 Minim 

(min.) 

= 0.0592 mil nearly 

Lotnih 

1 Metre 

(m.) 

= 39.370113 inches 

1 Centimetre 

(cm.) 

— 0.39370 inch 

1 Millimetre 

(mm.) 

= 0.039370 inch 

1 Micron 

(^) 

= 0.00003937 inch 

1 Inch 

(in) 

= 25.3909 millimetres 


TABLE OF APPROXIMATE EOl l VALAXi’ES ADOPTFD IX 
STATIXIJ DOSFS (IMPERIAL AXI) METRIC) IX THE BRITISH 
PHARMACOIHEIA 


Alils 

Alinims 

Mils 

Minims 

dra mines 

(i rains 

( Jrammes 

(i rains 

10 

150 

0.3 

5 

8 

120 

0.25 

4 

(5 

90 

0.2 

3 

5 

75 

0.15 

2.1 

4 

(50 

0.12 

2 ’’ 

3 

45 

0.1 

Li 

2.(5 

40 

0.08 

n 

2 

30 

0 06 

1 

1.6 or 1.5 

25 

0.05 

i or J 

1.2 or 1.3 

20 

0.04 


1 

15 

0.03 

.1 

0.8 

12 

0.025 

TV 

0.6 

10 

0.02 

* 

0.5 

8 

0.016 

\ 

0.4 

6 

0.012 

i 


r 



STANDARDISATION OF DRUGS 


13 


Gramme 

Grain 

(Irammo 

Grain 

.01 

1 

I't 

.(K)l 

A 0 

.008 

1 

.0008 


.00() 

■y 
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STANDARDISATION OF DRUGS AND 


lUOLOGlCAL ASSAY 

Stnndardisatioii is tlieinetliod adopted to obtain a definite 
uniformity in the streng’t li of certain i)reparations containing 
active or alkaloidal principles, such as the extract of mix 
vomica, tincture of stroplianthus, etc. Tiiis may be accom- 
])lished by cliemical or pliarmacological methods, generally 
express(‘d as ])harmacentical assaying. This secures a 
means of measuring thera])entic activity and makes it pos- 
sible to furnish uniform preparations. Drugs having a definite 
chemical composition can be standardised by means of 
cliemical assay. This nndliod is also utilised for opium, 
belladonna, mix vomica, etc., where the active constituents 
can be isolated in the ])ure form. Rut quite a large number 
of drugs and their preqiarations cannot be assayeil by chemi- 
cal methods, either because their active ingredients arc not 
known, or iierhaps th(\v can not be isolated quantitatively 
in a pure form by any chemical imdhods. They are assayed 
by biological methods. The Pharmacopana gives details of 
the methods to be followed in each case, and this should be 
consulted. The following are the ])rincipal methods. 

1. Toxic McihocL — Guinea pigs, frogs, cats or other 
animals are generally selected for this test, and the value of 
the drug or preparation is calculated on the amount required 
to cause the death of the animal. 

2. The amount reipiired to produce certain definite 
clfects on the animals, c.r/., cock’s comb method for ergot. 

3. The amount re([uired to juoduce a definite efiect on 
an isolated organ, cjj., etVect of pituitary extract on isolated 
uterus. 

I. The amount required to clear the ])eri])lieral blood of 
mice infected with trypanosomes within 21 hours. 

According to the llritish Pharmacopieia (1932) the follow- 
ing preparations are biologically assayed : — 

Neoarsphenamine and Sulpharsphenamine.— Those must comply 
with tho test for absence of undue toxicity and for therapeutic 
potency. 

(a) Absence of undue toxicity. —'Hho average lethal dose of the stan- 
dard preparation is 7.2 milligrams per mouse weighing from 13 to 15 
grms. Ir the toxicity of the sample does not exceed that of the staii- 
-dard preparation by more than 20 p.c., it passes the test. It is tested 
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by giving intravenous injection of 0.3 mil of a 2 p.c. solution of 
neoarsphenamine (or 0.35 mil suhciitaneousltj of sulpharsphenaiiiine) 
to mice weighing 13 to 15 grins. If not more than two die within 
three days the sample passes the test. 

(6) Therapeutic po^enc^/.-— This should have a curative action not 
less than the standard preparation kept in the National Institute for 
Medical Research, London. 0.03 ingrin. per grin, of body weight when 
injected into a vein of modenately infected mice (100,000 to 500,000 
of trypanosomes per c.c. of blood) will clear the peripheral blood of 
trypanosomes in 48 to 72 hours. 

Sulpharsphenamine is injected suhcutaneoushj. 

Digitalis.- The International Unit is the activity contained in 0.1 
grm. of the standard digitalis powder. (1) The frog test consists of 
making injections of suitable dilutions of the extract of standard pre- 
paration and of the sample into similar groups of frogs and determin- 
ing the amount of extract in mils required to produce death by systolic 
standstill of the ventricle per 100 grm. frog within 24 hours. The 
potency is calculated by comparing with that of the standard the 
percentage mortality amongst the frogs. 

(2) Cat or guinea-pig test is done by slowly injecting into a vein 
extract of special strength into amesthetised animals and determining 
the amount required to arrest the heart. The potency is determined 
by dividing the av^erage lethal dose of the standard preparation by 
the dose required of the sample preparation. 

Strophanthus and Tincture of Strophanthus are standardised in 
the same way. 

Insulin.— The standard preparation is the dry soluble insulin 
hydrochloride, prepared and kept in the National laatitute of Medical 
Research, and samples when injected into rabbits should produce the 
same percentage of reduction of blood sugar as the standard, i.e., 
± 10 p.c. 

Ton or twelve healthy rabbits, each weighing about 20(X) grm., are 
kept without food for 20 hours preceding the test, and divided 'into 
two groups. Each rabbit of the first group gets 1 Unit of the standard 
preparation subcutaneously, while the second group gets 0.5 Unit of 
the sample to be tested. The blood sugar is estiniated'from the blood 
of each rabbit drawn at the end of each hour for five hours, and the 
average fall of blood sugar noted. Three or four days later the same 
test is repeated but the rabbits which received the standard prepara- 
tion receive the test sample and the batch which received the test 
sample receive the standard sample, and the average ‘percentage blood 
sugar reduction’ again tested. 

The sum of the numbers for the precentage of blood sugar reduc- 
tion for two days with the standard sample is divided by the sum of the 
percentage blood sugar reduction with the test sample, and the result 
multiplied by hundred represents the percentage activity of the sample 
being tested in terms of the solution of the standard preparation. 

Pituitary Extract.— The International Unit is the activity of 0.5 
mgrm. of the standard acetone extracted preparation. The activity 
is determined from the amount of extract required to produce 
equivalent contraction of isolated uterus of guinea-pigs weighing 170 
to 270 grms. as soon as weaned, suspended in a uath containing 
special oxygenated saline. 

Old Tuberculin. — The potency is tested by comparing the dose 
necessary to produce its specific toxicity in guinea-pigs or other 
animals infected with the B. tuberculosisj with the standard prepara- 
tion necessary to give the same effect. The inflammatory reaction 
is produced after 24 hours. 

Diphtheria Antitoxin Its potency is determined by comparing 

the dose necessary to protect guinea-pigs against the effect of a tixea 
dose of diphtheria toxin, with the dose of standard preparation of 
diphtheria antitoxin, necessary to give the same protection. 
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Gas-gangrene Antitoxin. — Its potency is determined by comparing- 
the dose necessary to protect mice or other animals against the lethal 
etfect of gas-gangrene toxin, with the dose of a standard preparation 
of gas-jjangrene antitoxin (perfringens), necessary to give the same 
protection. 

Anti-dysentery Serum.—The assay is done in the same way as 
other sera except that the standard preparation of anti-dysentery 
serum is used. The Unit is the specific neutralising activity for the 
B, dysenterice (Shiga), contained in such an amount of the standard 
preparation as the Medical Research ( -ouncil may indicate. 

Tetanus Antitoxin.— For the comparison of potency there are 
necessary ia) the standard preparation of tetanus antitoxin, and 
(6) a suitable preparation of tetanus toxin for use as a test toxin^ 
The unit is the specific neutralising activity for tetanus toxin 
contained in the standard preparation. The potency of a sample 
is determined by comparing the dose of it, necessary to protect 
guinea-pigs or mice against the lethal effect of a fixed dose of 
tetanus toxin, with the dose of the standard preparation of tetanus 
antitoxin, necessary to give the same jirotection. 

Antirachitic Vitamin D.— The activity of vitamin D is determined 
by comparing its antirachitic activity with the standard preparation 
or Great Britain and Northern Ireland, kept in the National institute 
of Medical Research and is expressed in Units per gramme. 

Curative Assay . — About 20 young rats, weighing 40 to 60 grmS.. 
are fed for about three weeks on rachitogenic diet * and the degree 
of rickets determined by taking X-ray photographs. The rats are 
now divided into two group.s, one group receive daily doses of 0.2^ 
unit of the standard preparation, while tlie other group the preparation 
to be tested, for 10 to 14 days. After this the rats are killed and 
the extent of cure of rickets is estimated by means of X-ray 
photographs. 

Prophylactic About 20 young rats weighing from 40 to 50* 

grms. are fed on one of the rachitogenic diets for 4 to 5 w-eeks after 
which they are divided into tw'o groups. Rats of one group receive 
daily dose’of 0.1 Unit of standard preparation, while the other receive 
the preparation to be tested. At the end of the period the rats^ 
are killed, and corresponding bones are taken from every rat. The 
weight of the ash is determined for the two groups. The average 
precentago of the bone ash of the rats fed on the sample to be tested,, 
against the same of the rats fed on tlie standard preparation, gives- 
the strength of the preparation tested. 


OFFICIAL OR PHARMACOPOKIAL PREPARzATIONS 

The official preparations are sometimes called Galenical,, 
after the celebrated physician Galen, but this term is now a 
misnomer, as with the advance of pharmacy, many drugs- 
have come into use which were unknown in Galen’s days. 

Few drugs can be administered in their natural state. 
They are either too nauseous, too bulky, or, contain some 
principles which are injurious to life or health. They are, 
therefore, submitted to certain processes prescribed by the 

* Rachitogenic diet.— Ground yellow maize, whole wheat, each 33 p.c. ; wheat 
gluten, gelatin, each 16 p.c. ; calcium carbonate, 3 p.c. ; sodium chloride^ 
1 p.c., or 

Ground yellow maize, 76 p.c. ; wheat gluten 20 p.c. ; calcium carbonate 3 p.c. ; 
sodium chloride 1 p.c. 
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British Pharmacopceia, in order to render them tit for ad- 
ministration, and also to help their preservation and storing, 
so as to maintain an uninterrupted supply during all seasons 
of the year. In the following pages we have given all the 
ofliicial preparations of the B.P. of 1982 in a tabular form, 
Avith their compositions, strengths, doses, and in many 
instances, their actions and uses. 

Aceta.— Vinegars are solutions of drugs in acetic acid, not in 
Vinegar. There is only one in the IIP. 

Acetum Scillae. — Squill hruised 10 gms., acid acetic dilute 100 mils. 
Dose, 10 to 80 ms. or 0.0 to 2 mils. 

Acida Diluta.— Diluted Acids are strong acids diluted with distilled 
Avater. They are seven in number : - 


Acidnm 


rroparatiori 


1 >ose 


Action and use 


s 


Aceticum Dil. : Acetic acid 182 Ci., water 
: 818 (j. 

Hydrobromicum i A solution containing 10 p.c. 

Dil. 1 hydrogen bromi<lo hy \vt. 

Hydrochloricum ■ Hydrochloric acid .‘>18 fJ.. 
Dil water CkST G. ('onlains 10 

p.c. H(‘l. 

Hydro cyanicum , A .solution containing 2 p.c. 
Dil. of liydrogcn cy ankle by 

weight. 


to (‘*0 ins. 

2 to 4 nils. 
l.‘> to 00 ms. 

1 to 4 mis. 
it to 0»U ms. 

0 3 to 4 ml. 

2 to o m.s. 
0.12 to 0.3 ml. 


Hypopho^ho* 
rosum Dil. 

Phos|>horicum 

Salj|»huricum 


! Uariuin hypophosphit<^ an<l 
. dilute .sub)huric acid. 10 
p.c. hypopnospli. acid, 
i Phosphoric acid 112 G., water 
888 ( V. 

1 Sulphuric acid ItU G., water 
, 8‘MIG. 


5 to If) ms. 
0.3 to 1 mil. 

.5 to 0>0 in.s. 
0.3 to 4 ml. 
.■) to 0.0 ms. 
0.3 to 4 ml. 


Ihd'ri go rant and 
diuretic. 

Sedative. I ’re vents 
cinc-li(.)ni.sm. 

Acid dysjicpsia, 
gastric'troubles. 

Sedative. A dead- 
ly poison. In 
vomiting, pnin- 
ful gastric dis- 
orders, &c. 


Tonic, refrigerant. 

Tonic, astringent 
'I'o (dieck diari-lnea. 


The dosage of all varies from 5 to 60 ms. ; except- Acid. Hydro- 
cyanicuin Dil., 2 to 5 ms. ; Acidum Hydrobromicum Dil., 15 to 60 
nis. ; Acidnm Hypophosphorosum Dil., 5 to 15 ms., and Acidum 
Aceticum Dil.. 30 to 60 ms. 

Adeps and Adeps Lanse. Lard and Wool Fat. Two preparations, 
as follows : - 

Adeps Benzoinatus. Prepared lard 1(X)() gms., powdered benzoin 
30 gms. Melt the lard in a water-bath, mix and strain. 

N.B. In India suet should be used in ])lace of lard. 

•Adeps Lanae Hydrosus. Syn. Lanolin. -Woql fat 7 gms., distilled 
Avater 3 mils. Mix by trituration in a warm mortar. 

Aqu8B. Waters. — With the exception of distilled water, sterilised 
Avater, and Aq. (Mdoroformi all jupne are weak and simple solutions 
of volatile oils obtained as described under aromatic Avaters. They 
are nine in number : - 


Afpia 

Preparation 

Dose 

Action 

Anethse 

Oil of dill 2 mils., alcohol (90 p.c.) 

.5 to 15 ms. 

Carminative. 

Cone. 

Anethes 

fVO mils., water q.s. to 100 mils 
Dill 10 gm., water 200 ml. distil 

(0.3 to 1ml.) 

V2 to 1 OZ. 

Do. 

Dest. 

Camphorse 

100 mils. 

Camphor 1 gm., alcohol (90 p.c.) 

2 mils., and distilled water 1000 
mils. Py solution. 

(15 to 30 ml.; | 
to 1 OZ. i 

Stimulant and an- 

(t6 to 30 ml.) 

tlspasmodic. As 
a vehicle. 
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Aqua 


rrox)aration 


Dose 


Chloroformi 


Cinnaxnomi 

Cone. 

Cinnamomi 

Dost. 

Destillata 

Menthee 
Pip. Cone. 


Chloroform 2A mils., flistilletl I ‘/a to 1 oz. 
water to 1000 mils by solu- ; (15 to 30 ml.) 
tiou. ! 

CiTiuamon oil 20, alcohol (OOp.c.) , 5 to 15 ms. 
r>00, water q.s. KX)0, 1 (0.3 to I ml.) 

Ciunamou bruised 1 cm. and i to 1 oz. 
water 20 rnil.s., (listil KJ mils. | (15 to 30 ml.) 

Distilled from natural potable j 

water. 

Peppermint oil 20, alcohol (00 5 to 15 ms 

p.c.) 000, water q.s. 1(X)0 i (0.3 to 1 ml.) 


MenthaB Oil of f)‘'PPf'i3nint 1 mil. and 1 to 1 oz. 
Pip. Dest. water 15(X) riiils.,di.stil l(XX) mil. | (15 to 30 ml.) 


Action 


A flavouring agent. 


Carminative fia- 
vmiring agent. 

A carminative. 

A vehicle. 

A vehicle. 

An antispasmodic 
a n d cai mina- 
tive veliicle. 

Do. 


Aquae Aromaticae.— Aromatic waters are prepared either by (a) 
(I Isti Hatton^ [h) solution, i.e., by sliakinf? the essential oil with five 
hundred times its volume of distilled water for fifteen minutes and 
filterinf? after 12 hours ; or by triturating the oil with powdered talc, 
keiselguhr, or pulped filter paper, and live hundred times its volume 
of distilled water, and filtering ; or (e) by diluting the concentrated 
water with 89 times its volume of <listilled water. 

N.B.- Concentrated aromatic waters are weak alcoholic solutions 
of volatile oils whicli when diluted with 39 times its volume of 
distilled water, yield a preparation Avhich is appro.ximately equi- 
valent to distilled aromatic water in strength, but contains about 
1.5 p.c. v/v of alcohol (90 p.c.). 

Aqua Sterilisata. Sferilised tV'ater. -I listil potable water into a 
previously sferilised glass receiver, and transfer the freshly distilled 
water to a sterilised hard glass container. Close the container to 
exclude bacteria, sterilise by heating in an autoclave, or by boiling 
for thirty minutes. 

Cataplasmata. Poultices are thick pasty preparations intended 
for local application, either cold or hot. Only one preparation, viz. — 

Gataplasma Kaolini. Kaolin Pouttfce.— Kaolin (liiiely sifted) 527 
gnus., boric acid (finely sifted) 45 grins., methyl salicylate 2 mils., oil 
of peppermint 0.5 mil., thymol 0.5 grin., glycerin 425 grins. 

N.lf . ' Should be kept in a well-closed container. 

Gollodia.— Collodions are solutions of drugs in collodion, or 
solution of pyroxylin in ether and alcohol. 

Gollodium' Flexile.— Pyroxylin 2 gm., colophony 3 gm., castor oil 
2 gm., alcohol (90 p.c.) 24 mils, ether q.s. to 100 mils. The alcohol 
(90 p.c.) may be replaced by industrial methylated spirit of the 
same strength. 

Gonfectiones.— Confections, Electuaries or Conserves are soft 
preparations of drugs, made into a paste Avith sugar or honey, either 
to give them a pleasant and agreeable taste, or to preserve them. 
The dose of all confections is 60 to 120 grs. or 4 to 8 grms. There 
are only two in the B.P. — 


Confectio 

Ingredients 

Strength 

Action and uses 

Senn» 

Powdered senna leaf 10 
gms., powdered coriander 

4 gms., figs 16 gms., tama- 
rind and cassia pulp, each 
12 gins., prunes 8 gms., 
extract of liquorice l>/a 
gms., sucrose 40 gms., 
water q.s. to 100 gms. 

10 p.c. 

j 

A safe and elegant 
laxative in chronic 
constipation. 
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Confoctio 

Ingredients 

Strength 

Action and uses 

Sulphoris 

i 

i 

Precipitated sulphur 450 
gms., acid pot. tartrate 110 
gms, tragacanth 5 gms., 
syrup 210 mils., tincture of 
orange 56 mils., glycerin 
170 mils. 

45 p.c. 

A gentle laxative. 


Effervescents Granular, or those preparations that effervesce 
when mixed with water. All are granular. They are prepared by 
the admixture of acids and alkalies. Pulvis Effervescens Compositus 
{Seidlitz Powder) is described under powders. 

The following are the B.P. granular effervescing preparations, 
the quantities of which are given in grammes 


Effervescent 

Composition 

Pose 

Action and uses 

Sodium 

Sodium phosphate 50, sod. 

60 to 240 gi‘s. 

A mild aperient. 

Phosphate 

bicarb. 50. tartaric acid 
24, citric acid 21 

(4 to 10 gins.) 

Sodium 

Sod. bicarb. 50, sod. sulph. 

00 to 240 grs. 

Hydragogue purgative 

Sulphate 

50, tartaric acid 24, citric 
acid 21 

(4 to 10 gms.) 


Elixiria. Elixirs are weak tinctures of drugs rendered pleasant 
and agreeai)le by admixture of sugar and aromatics. Only one in 
the B.P.. viz.— 

Elmr CascarsB SaOTadae.— Cascara sagrada in coarse powder 1000 
gms.. liquorice unpeeled, in coarse powder 125 grm., light magnesium 
oxide 150 grins., soluble saccharin 1 grm., oil of coriander 0’15 mil, 
oil of anise 0.2 mil., alcohol (90 p.c.) 12.5 mils., glycerin 300 mils., 
distilled water q.s. to 1000 mils. Dose,— 2 to 4 mils or 30 to 00 ms. 

Emplastra. Plasters.— Four in number. They are made of adhesive 
substances spread upon cloth or leather so as to adhere to the skin. 
They are applied for the purpo.se of holding medicinal substances 
in contact with tlie body, of acting as a protective and support, or of 
bringing the edges of a wound together. 


Emplastriim 


Materials used 


BelladoniiaB 


Cantharidini 

Colophonii 

Plimibi 


Powdered root percolated 
with alcohol and water 
to make an extract. Mix 
with colophony plaster 
to required strength. 

Canthandin 2 gm., acetone 
100 ml., castor oil 200 gm., 
yellow beos-wax 400 gin., 
wool fat 398 gm. 

Colophony 10 gm., lead 
plaster 85 gm., liard soap 
o grn. 

Lead monoxide 4 gms , olive 
oil 8 gms., water 4 mis. 
or q.s. 


Strength 


0.25 p.c. 
of alkaloids 


0.2 p.c. 

Of 

cantharidin 
1 in 10 


Action and ii.ses 


A local anodyne. Tn 
lumbago, neuralgia, 
swolleii and painful 
glands 

Vesicant 


For strapping wound. 

Sedative and protec* 
live 


Extracta. Extracts.— Thc.se are prepared by extracting the active 
principles either with water, alcohol, or both, or with ether. They 
contain different active princinles in a very concentrated form with 
very little inert substance. Different methods are used fo.r extraction, 
viz., maceration, infusion, percolation and decoction. According to 
the consistency of the different extracts they have been divided 
into, Dry or Solid, Semisolid or Soft, and Liquid. 
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The B.P. directs that the industrial methylated spirit of equivalent 
strength may be substituted in place of alcohol in the preparation 
of the different extracts provided no industrial methylated spirit 
is left in the finished product. 

Of the different extracts, Ext. Fellis Bovini, Ext. Hepatis Liq., Ext. 
Hopatis Sic., and Ext. Pitiiitarii Liq., are animal products. 

Semisolid or Soft Extracts are prepared by dissolving, macerating, 
infusing or boiling drugs in cold and hot distilled water, and evapora- 
ting the solution, infusion or decoction, as the case may be, to the 
consistence of a soft extract. They are six in number. 


Ex tr actum 

Source 

Process 

Menstruum 

Dose 

CinchoniB 

Cinchona 1000 gm., gly- 

P. & E. 

Alcohol 

2 to 8 gr. 


corin, and alcohol q. s. 
(«/» gr. alkaloids in 8 grs.) 


Alcohol 

(0.12 to 0.5G.) 

Fellis 

Ox gall 

E. 

5 to 16 gi’. 

Bovini 



(0.3 to 1 G.) 

Gentians 

Sliced root dried 

M.D. & E. 

Water 

2 to 8 grs. 
(0.12 to 0.5 G.) 

Glycyrrhizae 

Dried root 

M.D. & E. 

Chloroform 

water 

10 to 30 grs. 
(0.6 to 2 G.) 

Malti 

Malted grain of barley 

I). E. 

Water 

60 to 240 ms. 




(4 to 16 ml.) 

Malt! c. Oleo 

Malt extract 9 0., Cod- 


.... 

60 to 240 ms. 

Morrhuea 

liver oil 1 G. (15«/o 
Cod-liver oil.) 



(4 to 10 ml.) 


Except Extractuui Oiiichouie Avhich has been diluted Avith glycerin 
to contain J gr. of total alkaloids in 8 grs., the strengths of. the soft 
extracts are not adjusted, but since they do not contain any potent 
principle this is of little consequence. 

Liquid Extracts are prepared from drugs, with water as the solvent 
and about 20 p.c. alcohol is added for their preservation against fer- 
mentation and fungoid growth. Ext. (^inchonie Liq. is prepared from 
soft extract. They are fourteen in number: 


Ext rac turn 

Ingredients 

Alcohol 
p c. in 
the 
men- 
struum 

Strength 

Dose 

Belladonnse 

Liq. 

CascarsB 

Sag. Liq. 

Belladonna root, alcohol, 
water 

Cascara powder 1000 G., 
alcohol 250 ml., AVftter 
q.s. to 1000. 

90 

0.75 p.c. 
alkaloids 
linl 

*/4 to 1 m. 
0.015-0.06 ml. 

30 to 60 ms. 

2 to 4 mis. 

CinchonsB 

Liq. 

Ext. clnchon. 50 G.. 

hydrochloric acid o 
ml., glycerin 10 ml., 
alcohol 25 ml., water 
q. s. to 100 ml. 

90 

5 p.c. 
alkaloids 

6 to 15 ms. 

0.3 to 1 ml. 

ColchiciLiq. 

Colchlcum seed 1000 G., 
alcohol q.s. 1000 ml. 

60 

0.3 p.c. 
colchicine 

2 to 6 ms. 
0.12 to 0,3 ml. 

Ergots Liq. 

Ergot 1000 G., tartaric 
acid, alcohol each q.s 

60 

0.06 to . 
0.04 p.c. 
ergotoxine 

10 to 20 ms. 
0.6 to 1.2 ml 

Gl^yrrhiats 

Liquorice 1000 G, chlo- 
roform water and 
alcohol q.s. 

90 

Sp, gr. 1.200 

30 to 60 ms 

2 to 4 mis. 


DssDecoction. E=:Evaporation. I=Inhision. P=Percolation. M=Maceration. 
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Extractura 

Ingredients 

i 

1 

Alcohol 
p.c. in 
the 
men- 
struum 

Strength 

Dose 

Hamame- 
lidis Liq. 

Hamamelis 1000 G., 

alcohol q.s. to 1000 
ml. 

45 

1 in 1 

30 to 0)0 ms. 

2 to 4 ml. 

Hepatis 

Liq. 

Liver of ox or sheep, 
glycerin, alcohol, 
water. 

05 

1 oz. equal to 
8 oz. fresh 
liver. 

1 oz. or 
ilO mils 

Hyoscyami 

Liq. 

ITyoscyamns powder 1000 
G., alcohol q.s. 

70 

0.05% of 
alkaloids 

3 to C ms. 

0.2 to ('.4 ml. 

Ipecacuan- 
h® Liq. 

Ipecac, powder 1000 G., 
alcohol q.s. 

90 

2 p.c. 
emetine 

to 2 ms. 

Ol- 
io to 30 ms. 

Nucis 

Vomic® Liq. 

Nux vomica 1000 G., 

alcohol q.s. 

45 & 70 

1.5 p.c. 
strychnine 

1 to 3 ms. 
0.00 to 0.2 ml. 

Pituitarii 

Liq. 

rosterioi' lobe of pituitary 
of ox, water and 
acetic aci(i. 

.... 

10 I'nit per 
mil. 

2 to 5 I’nits 
0.2 to 0.5 ml. 
(subcutane- 
ously) 

5 to I5*ms. 

0.3 to 1 ml. 

Seneg® 

Liq. 

Senega 1000 G., dilute 

solution of ammonia 
q.s., alcohol q.s. to 
1000 ml. 

CO 

linl 

Senn® 

Liq. 

Senna fruit 1000, alcohol 
250 ml., chloroform 
water q.s. 1000 ml. 

90 

linl 

10 to 30 m.*?. 

O.G to 2 mis. 


N. B.— Extract of nialo fern, extract of malt and malt with cod 
liver oil are thick viscid liquids, though they are not called liquid 
extracts in the B.P. 

From the above table it will be g«athered that all the limiid extracts 
except pituitary, require alcohol of various strengths, either for their 
preparation or for their preservation. Extract of Male Fern being 
prepared with ether is given in the table of Ethereal Extracts. 

In the preparation of liquid extract of colchicum, the seeds are first 
treated with light petroleum to remove fat before adding alcohol ; 
while the liquid extract of ergot is treated with light petroleum to 
remove fat and then prepared with alcohol acidified with tartaric acid : 
and pituitary extract with alcohol acidified with acetic acid. 

The strenrjth of liquid extracts not containing any ])otent principle 
is so adjusted that one part by weight of the drug "producers one part 
by volume of the finished product, i.e., the strength is 1 in 1. In the 
case of extracts of powerful drugs, the strength is adjusted to a definite 
percentage of the active principle based on the average percentajje 
of the active principle present in the crude drug. Thus the li(|uid 
extract of ipecacuanha is so adjusted that it should contain 2 p.c. 
emetine^ i.e., the alkaloid strength contained in ipecacuanha. 

Ethereal Extracts are prepared by percolating dry drugs with 
ether. There is only one in the B P.:— 


Extractum 

Ingredient 

Process 


Strength 

Doses 

FiUcis 

Male Fern 

P. 


25 p.c. 
Fihcin. 

45 to 00 ms. 

(3 to 0 mils) 


Dry Extracts, sometimes called abstracts, are alcoholic or watery 
extracts mixed with an inert powdered substance and then dried and 
powdered. They are nine in number. 
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Extractnm 

Ingredients 

Process 

Strength 

Dose 

Belladonnas 

Sic. 

Belladonna leaves, alcohol 70 
p.c. 

P. & E. 

1 p.c. 
Alkaloids 

>/4 to 1 gr. 
0.015-0.06 G. 

Cascaraa 

Sagradas 

Sic. 

l^owdered cascara sagi ada and 
water. 

P. & E. 



2 to 8 grs. 
0.12 to 0.5 G 

Colchici Sic. 

Colc.hicum corm 1000 G., alcohol 
(00 p.c.) and lactose each q.s. 

P. & E. 

1 p.c. 
colchicine 

*/4 to 1 gr. 
0.015-0.06 G. 

Colocynth 

Co. 

(Colocynth 27 0., aloe.s .W G., 
scarninony IS'/a tj., curd soap 
l^owder 14 G., cardamom 41/2 
(1., alcohol (00 p.c.) 700 ml. 

M. & E. 

27 p.c. 

2 to 8 gr. 
0.12 to 0.5 G. 

Hepatis Sic. 

Trimmed ox or sheep liver, 
alcoliol (HO p.c.), sulphuric 
acid and water. 

E. 

.... 

Equivalent 
to »/* lb. of 
fresh liver. 

Hyoscyami 

Sic. 

Hyoscyarnus 10(X) (!., alcohol 
(70 p.c.) q.s. 

r. & E. 

0.3 p c. 
alkaloid 

*/4 to 1 gr. 
0.016-0.06 G. 

Krameriae 

Sic. 

Krameria, water. 

P. E. 


5 to 15 grs. 
0.3 to 1 G. 

Nucis Vomi- 
cae Sic. 

Xux vomica 1(X)0 G., alcohol (70 
p.c.), cal. phosphate each q.s. 

P. E. 

5 p.c. 

strychnine 

1/4 to 1 gr. 
0.015-0.06 G. 

Opii Sic. 

' Gpium, water, calcium phosph. 

E. 

1/2 gr. mor- 
phine in 1 gr 

V* to 1 gr. 
0.015-0.0(3 G. 


The followint? extracts are standardised 


Ext. JieIIadoiiiia> liiq. 
^ Sic. 

„ Cinclioine 
M „ Fiiq. 

„ Colchici Liq. 

9* •) Sic. 

,, Erj2:ot. Eiq. 

„ Hyoscyaiii. Fiiq. 

iJl ! 


Ext. Ipecac. Fdq. 

„ Nucis Vom. Liq. 
•, ^ Sic. 

„ Opii Sic. 

„ l*ituitarii l^iq. 


Eecaiise of tlie variations in tlie strengths of the different prepara- 
tions, there is very little uniformity in the dosage of the different 
extracts. The student should however try to remember the maximum 
doses of the extracts containinj^ powerful active principles. 

Names of extracts Maximum dose 


llelladonna* Ijiqiiid. ... 

Ipecac. Fiiq. 

Nucis V’^omicie Fiiq, ... 

(V)lchici Fiiq. 

Hyoscyami Liq. 

Eiijot. Fiiq. 

Ilellad. sic., (’olchici sic., Hyo.scyara. sic.,] 
Nucis Vom. sic., Opii sic. ) 


1 minim 

2 ms. 

3 ms. 

5 ms. 

(> ms. 

20 ms. 

1 gr. 


Gelatinum. Gelatin pastes are mixtures of gelatin, glycerin and 
water in varying proportions, and are non-irritating protectives to the 
skin, q’hey should be melted before use and applied with a brush. 
There is only one preparation. 

Gelatinum Zinci. Sifn.~~Unim\s Paste , — Zinc oxide, gelatin cut 
small, each 150 gnu., glycerin 350 grin., distilled water 350 mils 
or q.s. 

Glycerina.-^Glycerins are solutions of drugs in plain glycerin or 
glycerin and water. Because of the high viscosity of glycerin these 
preparations adhere to the mucous surface over avTucIi they are 
applied, therefore they are very popular as throat applications Avhere 
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the demulcent action of glycerin also comes into jjlay. Phenol having 
greater affinity for glycerin,* than water, Giycerinum Phenolis does 
not act as a caustic. They are six in number 


Giycerinum 

I 

Ingredients 

Dose 

Action 

AoidiBorici 

Boric acid 31 G.. glycerin q.s. 
to 100 G. 

10 to 30 ms. 

Antiseptic. 

Aeidi Tannici 

Tannic acid 15 G., glycerin 85 G. 

10 to 30 ms. 

Astringent. 

Aluminis 

Alum 13 G., water 6 mis., glyce- 
rin 81 G. 

30 to CO ms. 

Do; 

Amyli 

Starch 85 G., water 170 mis., 
glycerin 745 G. 

Borax 12 G., glycerin 88 G. 



Emollient. 

Boracis 

30 to 60 ms. 

Antiseptic, 

emollient. 

Phenolis 

Phenol 16 G., glycerin 84 G. 

5 to 15 ms. 

Antiseptic. 


Infusa Receng.— Fresh Infusions are watery solutions of vegetable 
principles, prepared by soaking in cold or boiling water, coarsely 
powdered or bruised crude drugs for a certain time in a covered 
vessel, and then straining the liquid. Quassia and calumba only are 
infused in cold water. The amount of water in all cases is 1000 mils. 
All infusions become inky with persalts of iron, except those of 
quassia and calumba. They should always be prepared fresh, and 
the prescriber should always specify “recens” when fresh infusion 
is required. To a student, the infusion of digitalis is most important. 
It contains 0.05 Unit of activity in 1 mil, and one-tweiitieth of the 
strength of the tincture. The dose is 6 to 20 mils or 90 to 300 ms. 
For a single dose it is given in 30 to 120 mils or 1 to 4 oz. They are 
nine in number. 

For dispensing purposes, fresh infusion should be used within 
twelve hours of its preparation. 


Infusum 

Ingredients 

Strength 

Time 

in 

minutes 

Dose 

1 

Anrantii 

Rec. 

Dried bitter-orange peel cut 
small 50 G., boiling water 
1000 G. 

lin20 

15 

V* to 1 oz. 

Bncha Rec. 

Buchu leaves broken 50 G., 
boiling water 1000 G. 

lin20 

15 

1 to 2 oz. 

CalnmbsB 

Reo. 

Calumba 60 G., cold water 1000 
mil. 

lin20 

30 

Vs to 1 oz. 

Caj^ophylli 

Clove bruised 25, boiling water 
1000 G. 

lin40 

15 

Va to 1 oz. 

Dioitaiis 

Rec. 

Digitalis leaves powdered 5 
gms., and boiling water 1000 G. 

0.05 Unit 
in 1 mil 

16 

90 to 300 ms. 
or 

1 to 4 oz. 

Gentiann 

Co. Rec. 

Gentian root thinly sliced 12.6 
gms., dried bitter orange peel 
cut small 12.6 gms,, lemon peel 
small 25 gms. boiling water 
1000 gms. 

Quassia rasped 10 G., cold water 
1000 mils. 

lto80 

16 

Va to 1 oz. 

QnastiflB 

Rec. 

lin 100 

16 

i/a to 1 oz. 

Senegas 

Rec. 

Senega powdered 60 G., boiling 
water 1000 G. 

lin20 

80 

Va to 1 oz. 

Sennas 

Rec. 

Senna fruit 100 gms., ginger 
sliced 5 gms., boiling water 
1000 grms. 

lin 10 

16 

*/a to 2 oz. 


Infusa Concentrata. Concentrated infusions are solutions of drugs 
in alcohol, prepared either by percolation or maceration, to be diluted 
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with seven times their volume of distilled water, when they become 
approximately equivalent in strength, but not in flavour, to fresh 
intiisions, but containing only a small proportion of alcohol. They 
are eight in number. 

N. E.— Infusions of senna, both fresh and concentrated, are now 
prepared with fruits and not with leaves as before. 


Infusum 

Ingredients 

Process 

Dose 

Anrantii 

Dried bitter orange peel 400 grm., alcohol 

M. 

2 to 4 mils. 

Cone. 

(25 p.c.) 1350 mils. 


30 to ^M) ms. 

Buchu 

Buchu freshly broken 400 grrns., alcohol 

P. 

4 to 8 mils. 

Cone. 

(25 p.c.) q.s. KXK) mils. 

M. 

00 to 120 ms. 

CalumbsB 

G alum ha cut small 400 grm., alcohol (90 

2 to 4 mils. 

Cone. 

p.c.) 250 mils., distilled water q.s. to 
1000 mils. 


30 to 00 ms. 

Ca^ophylli 

Cone. 

Clove bruised 200 grm., alcohol (25 p.c.) 
1100 mils. 

M. 

2 to 4 mils. 
30 to (iO ms. 

Gentianie 

Gentian sliced 100 grm., dried hitter 
oi-ange peel 100 grm., lemon peel 200 

M. 

2 to 4 mils. 

Composi- 


30 to 00 ms. 

turn Cone. 
Quassias 

grm., alcohol (25 p. e.) i2(X) mils. 

Quassia i-asped 80 grm., alcohol (90 p.c.) 
250 mils., distilled water q.s. to 1000 

M. 

2 to 4 mils. 

Cone. 


30 to 00 ms. 


mils. 



Senegas 

Senega 400 grms., dilute solution of am- 
monia and alcohol (25 p.c.) each q.s. 

P. 

2 to 4 mils. 

Cone. 


30 to (30 ms. 


to 10(.)0 mils. 



Sennas 

Senna fi-uit 8(X) grm., Strong tr. of ginger 
80 mil., alcohol (20 p.c.) q.s. to 1000 mils. 

P. 

2 to 4 mils. 

Cone. 


30 to (30 ms. 


Injectio. Injections are solutions or suspensions of drugs intended 
for injection into the muscle, except Injectio Sodii C'hlorida^ et Acacim 
which is meant for intravenous injection. They are six in number. 


Injectio 

Ingredients 

Strength 

Dose 

Bismuth! 

Precipitated bismuth 20 grm., dextrose 

3 grs. in 

15 ms. 

0.5 to 1 ml. 


6 grm., cresol 0.5 mil., tresli distilled 
watiU’ q.s. 100 mils. 

8 to 15 lus. 

Bismuth! 

Bismuth salicylate 10 grm., camphor. 

2 grs. in 

0.6 to 1.2 mis. 

Salicyla- 

tls 

phenol each 1 grm., olive oil q.s. to 
too mils. 

20 ms. 

10 to 20 ms. 

Ferri 

Solution of ferric chlor. 7 mils., citric 

gr. iron 

1 to 2 mils. 

itydrargyri 

acid 2 grm., dilute solution of am- 
monia and distilled water q.s., 
sterile water q.s, to 100 mils. 

and ammon. 
cit. in 30 ms. 

15 to 30 ms. 

Mercury 10 grm., wool fat 60 grm., 

1 gr. Hg. in 

0.3 to 0.6 mil. 

camphor 10 gi ni., creosote 10 mils., 
olive oil 23 mil. 

10 ms. 

5 to 10 ms. 

Hydrargyri 

Subchlo- 

ridi 

Calomel 6 grm., wool fat 50 grm., cam- 
phor 10 grm., creosote 10 mil., olive 
oil 23 mil 

1 gr. calomel 

0.6 to 1.2 mil. 

in 20 ms. 

10 to 20 ms. 

Sodii Chlo- 
ridi et 
Acacias 

Sodium chloride 9 grm., acacia CO gvm., 
fresh distilled water q.s. to 1000 
mils. 

0.9 p.c. 



LamellaB.— Eye-discs are thin plates or discs of medicated gelatin 
with glycerin, used in ophthalmic practice. These are prepared by 
dissolving gelatin 18 gms., in glycerin 2 gms., and water 88 gms. or 
q,8. They are four in number 


M = Maceration, P = Percolation. 
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Lamella 


Composition 


Streng:th 
in each 


Action 


Atropin80 

Cocainse 

Homatro- 

pinsB 

Physostig- 

minsB 


Discs of gelatin with glycerin weigh- 
ing about Vso gr. each. 

Discs of gelatin with glycerin weigh- 
ing about Vao gr. each. 

Di.scs of gelatin with glycerin weigh- 
ing about «/:!2 gr. each. 

Discs of gelatin witli glycerin weigh- 
ing about gr. each. 


Vswjn gr. 
*/ai gr. 
i/«m gr. 

l/lHO.) gl’. 


Mydilatic 

A local 
anaesthetic 
Mydriatic 

Myotic 


Linimenta.— Liniments or Embrocations are ])reparutU)ns u.sed for 
rubbing or paintings over the skin. The maijority of theiu are limpid 
lupiids. Camphor enters into their composition for its local stiiimlant 
action, and also to lessentheri.sk of these being taken internally as 
it has a cliaraoteristic strong: smell. It must be reinembered that 
Lininientnm Terebinthina* Aceticum shoidd not be ini.xed with Lini- 
mentnm Ammonia\ as by this admixture a chemical combiiintion 
takes place which neutralises the effects of both the aninionia and 
acetic acid. They are seven in number. 


Liniincutum 

l‘reparatiou 

Strengtli 

i Action and uses 

Aconiti 

Aconit(* 50 G., camphor 8 G., 
alcohol (00 p.c.) (ps. 100 mis. 

50 p.c. 

1 A powci-fiil local 
' s(‘dafive and an- 

odyne. 

Belladonnae 

Relladonna root KXX) G., cam- 
phor, alcohol (00 p.c.), water, 
each q.s. to produce the re- 
quired strength. 

0..875 p.c. 
alkaloiils 

, A powerful local 
anodyne. In neii- 
j-algih, etc. 

Camphoras 

Camnhor in flowers 2 G., and 
olive oil S G. 

1 in 5 

A local stimulant 

Camphorte 

Ammo- 

niatum 

Camplioj’ 125 gins., oil of laven- 
der 5 mils., strong solution of 
ammonia 250 mils., and alco- 
i hoi ^00 p.c.) to KXK) mils. 

1 in 8 

Rub(‘facient and 
connter-in-itant 

Saponis 

1 Soft soap 80 gm.s., camphor 40 
gms., oil of rosemary 15 mils., 
alcohol (00 p.c.) (p.s. to KKX) 
mils., and water 170 mils. 

1 in 12 ', 'l> 

1 

stimulant ajipli- 
cation to si>rains 
and bruise,'^ 

Terebin- 

thinse 

Soft soap 75 gms„ (•ami)hor 50 
gms., oil of turpentine 0.50 
mils., water q.s. to 1000 mils. 

05 p.c. 

Iirifaiit and niln- 
facient 

Terebin 

thinae 

Aceticum 

Glacial acetic acid 110 mils., 
liniment of camphor445iails., 
oil of turpentine (i.s. to 1000 
mils. 

1 in 0 

rowerfnl rubefa- 
cient 


Liquores.— Solutions are solutions of vejjetable, animal or in- 
organic substances in distilled water, either alone or with other 
solvents. I/iqr. Adrenalin! Hydrochlor. and Liqr. Kpispasticus are 
obtained from the animal kinjrdoin. Li(ir. Kpispasticus is prepared 
with acetone. Most of the ves:etable solutions are made with the aid 
of alcohols of various strengths. They are tweuty-nim^ in number 


Liquor 

1 Composition 

Strength 

Dose 

Adrenalini 

Adicnaliue 1 G., chlorbutol 5 G., 1 

1 in 1000 

; 2 to 8 ms. 

Hydroch. 

sodium chloride 9 G., acid, hydro- 
chlor. dil. 8 ml., water q.s. to KXX) ! 
mis. 

or 01 p.c. 

subcuta- 
1 neously 

Ammonia 

Dil. 

Strong solution of ammonia 333 mis., 
water q.s. 1000 rnl. 

lOp.c.w/w 

10 to 20 ms. 
0.0 to 1.2 ml. 

Ammonias 

Fortis 

32.5 p.c. 
by weight 

Used 

externally 

Ammonii 
Acetatis Dil. 

Strong solution of arnmon. acet. 125 
ml., water q.s. to 1000 ml. 

7,2 p.c. 

V4 to 1 oz. 

8 to 30 ml. 
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Liquor 


Composition 


Strength 


Dose 


Ammonii 

Acetatis 

Fortis 

Arsenicalis 


Arseni et 
Hydrargyri 
lodidi 
Calcii 

Hydroxidi 

Cresolis 

Saponatus 

Epispasticus 


Ergosterolis 

Irradiati 


Acid acetic glacial 453 C., amnion. 1 
carl). 3,30 (ji., liq. amnion, fort. 1(X) , 
ml. or (I.S., water q.s. to KXHJ ml. j 
Arscmic Irioxide 10 (i., liij. pot. , 
hydi-ox. 100 ml., acid hydrochloi-. 
dil. 28 ml., or q..s., water q.s. to 
1(01 nils. 

Arsenic triiodide 1 (I., red mercuric 
iodide 1 G., water q.s. to KX) ml. 


57.5 p.c. 

1 p.c. 

1 p.c. of each 


15 to fX) ms. 

1 to 4 ml. 

2 to 8 ms. 
0.12 to 0.5 ml. 


5 to 15 m.s. 
0.3 to 1 ml. 


Calcium hydroxide 1 G., water 100 ; 0.15 p.c. 

ml. 

(.’resol 500 ml., linseed oil 180 0., Pot. 50 p.c. 
hydroxide 42 G., water q.s. to IIKX) 
mils. 

Cantharidin 4 gms., castor oil 25 0.4 p.c. 

mils , (•olophony 12 grms., acetone 
(j.s. to KKK) mils. 

Krgosterol irradiated by ultraviolet 1 G. contains 
ray 30(K)unit 

: antirachitic 
vitamin 


1 to 4 oz. 

30 to 120 ml. 
l^sed 

externally 

^^sed 

externally 

5 to 15 ms. 
or 

25 to .5(.) ms. 


Fcrri 

Perchloridi 

Formaldehydi 

Glycerylis 

Trinitratis 

Hydrargyri 

Percnloridi 

Hydrogenii 

Peroxidi 


An n(|U(‘ons sobition of Per’h. 15 p.c. ferrhr 
( )bfaiii(Ml by oxidation of ferrous elilor. 
chloride. 

An acpieous solution 37 to 41 p.c. 

Sobition of glyceryl trinitrate in >/'!<» gr in 
alcohol 2 ms. 

Mercuric chlorijle 1 gm., ami water ’/i« gr. in 
(j.s. KHXi mils. : by solution 00 ms. 

An aijuoous solution of liydrogen 10 of oxygen 
peroxide ! in 1 


5 to 15 ms. 
0.3 to 1 ml. 


Vs to 2 ms. 

0 03*0.12 ml. 
.'10 to 00 ms. 
2 to 4 mils. 
30 to 120 ms. 
2 to 8 mils. 


lodi Fortis 
(Tr. lodi 
Fort. ) 
lodi Mitis 
(Tr. lodi 
Mitis) 

lodi Simplex 

Magnesii 

Bicarbonatis 


Iodine 10 G., pot. iodi<le 0 (5.. water 
l((ml., alcohol OX) p.c.) ips. to 100 
ml. 

loiliiie 20'2 G„ j)ot. iodide l‘/‘* G., 
watei- 2^/2 ml., alcohol (IM.) p.c.) (j.s. 
KX) ml. 

Iodine',) G., alcohol (05 p.c.) q.s. to 
KX) ml, 

A solution of magnes. bicarbonate 
ill water saturated with (.’(>*. 


10 ]).(*. iodine 
0 p.c. pot. 
iodide 

2.5 ]).c, iodine 
1.5 ]).c. pot. 
ioiliilr* 
l‘,2 j>r. in 
15 ms. 

2..5 p.c. 


Morphinse 
Hydro - 
chloridi 

Picis 

Carbonis 

Plumbi 

Subacetatis 

Dil. 

Plumbi 

Subacetatis 

Fortis 

Potassii 

Hydroxidi 

QuininsB 

Ammoniatus 


Sodse 

Chlorinatse 
Chirurgicalis 
Sodii Chloridi 


Physiologicus 
Strychninss 
Hydro - 
chloridi 


Mor])hine hydroehloride 1 gm., dilu- 
te<i liydrochloric. acid 2 mils., 
alcola)! ('.)() p.c.) 25 mils., and water 
(J.s, (0 KX) mils. 

Pitqiared coal lar 2 gms., fjnillaia 
l»ark in powder 1 gm.. and alcohol 
qx) p.c.) (i.s. to 10 mils. 

Sti-ong hsKl .subacetate solution 12.5 
mils., wat(U* (j.s. to KXX) iiiil.s. 


lU gr. in 1 
31) ms. or 
1 j).e. 

1 in 5 


1.25 ji.c. 
Ihjiior 


Lead acotat(' 250 gms., huul mnn- P.) to 21,5 p.c. 
oxide in powder 175 gms., and | lend 
water (j.s. to KXX) mils. 

An aqueous sidutiou coutainiiig 5 
p.c. of total alkali. (KOH). . 

(Kiiiiine sul])h 2 G., dilute sol. am- j 1* gr. in 
nion. 10 ml., alcohol qH) p.c.) q.s. to i 00 ms. 
KX)ml. 1 

Ghlorinated lime, boric acid, sod. ; 0.5 to 0..^5 p.c. 
carb. eacli t|.s., water KKX) ml. chlorine 


Sodium chloride 9 (J., water q.s. 
1000 ml. 

Strychnine hydrochloride 1 gm., 
alcohol (90 )).c.) 25 mils., and 
wat(‘r q.s. to itX) mils. 


0.9 p.c. 

1 p c. or ’/» gr. 
in 12 ms. 


r.sed 

externally 

5 to 30 ms 
0.3 to 2 ml. 

3 to 15 ms. 
0.2 to 1 ml 
1 to 2 ozs. 
(30 to (X) 
mils.) 

5 to ,‘10 ms. 
0.3 to 2 ml. 


Psed 

externallj’’ 

T"sed 

cxtej'iially 

Used 

externally 

Used 

('xternally 
30 to 00 ms. 
2 to 4 ml. 

T\sed 

externally 


3 to 12 ms 
0.2 to 0.8 ml. 


Tlio folloAvinp liquors are all 1 p.c., Le. contain 1 pjr. in 11.0 ms. : — 
Liquor arsc^nicaTis. arseiiL ot hydrarjr. iodidi, glycerylis trinitratLs^ 
inornhinHO hydrochlor., stryclmina) liydrochlor. 

The following liquors are lueanfc for e.xteriial use only 

Liquor ainmouim fort., Liq. cresolis saponatus, Liq. epispasticus^ 
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Liq. formaldehydi, Liq. piois carbonis, Liq. plambi subace tatis fort, 
and dilutus, Liq. potass li hydroxidi, Liq. sodsB chlorinatsB chirnrgicalis. 

Lotiones.—LotionB are solutions or mixtures of active ingredients 
for external application only. There is only one. 


Lotio 

Composition 

Strength 

Action and uses 

Hydrargyri 

Nigra 

Mercurous chloride 7 gms., glycerin 
60 mils., solution of cal. hydroxide 
q.s. to 1000 mils. 

0.7 p.c. 

A stimulating alte- 
rative applica- 
tion to syphili- 
tic sores 


Mella.— Mellita. Honeys are liquid preparations containing mostly 
honey as a vehicle. They are three in number 

Mel Depuratum is honey melted and strained through flannel. 


Mel 

Preparation 

Strength 

Dose 

Action 

Boracis 

Borax 10 gms., purified honey 
85 gms. and glycei*in 5 gms. 

1 in 10 

Used 

An alterative 



locally 

to diseased 
mucous sur- 
face 



Oxymel 

Acetic Acid 15. water 15, honey 
q.s. to 100 ml. 

sp. gr. 
1.268 to 

30 to 120 
ms. (2 to 

Expectorant. 
Used as a 


1.263 

8 mils.) 

vehicle 

Oxymel 

ScillsB 

Squill 5 G., acetic acid 9 ml., 
water 25 ml., honey q.s. 

5 p.c. 
squill 

30 to 60 
ms. (2 to 

Expectorant. 


4 mils.) 



MistarsB.— Mixtures are preparations in which drugs are simply 
dissolved in water or suspended in it. The official mixtures are 
only two in number. 


Mistura 

Preparation 

Strength 

Dose 

Hiumesii 
^droxidi 
(Cream of 
Magnesia) 

Mag. sulph. 47.5 G., sodium hydro- 

12*/2 gr. in 

60 to 240 ms. 

.xide 15 G., light mag. oxide 
52.5 G., water q.s. 1000 ml. 

240 ms. 

4 to 16 ml. 

Sennn 

Magnesium sulphate 25 gms., liquid 

2 dr. in 

1 to 2 ozs. 

Composita 

extract of liquorice 5 mils., tinct. 
card. CO. 10 mils., spt. ammon. 
aromat. 5 mils., and fresh infusion 
of senna q.s. to 100 mils. 

1 oz or 

25 p.c. 
mag. sulph 

30 to 00 mils. 


Mucilagines.— Mucilages are solutions of gummy substances in 
W’ater. They are two in number, viz. 


Mucilago 

Ingredients 

Dose 

Acacias 

Acacia 40 G., chloroform water 60 ml. 

60 to 240 ms. 

4 to 16 mis. 

Tragacanthas 

Tragacanth 12A G., alcohol (90 p. c.) 25 ml., 
chloroform water q.s. to 1000 mis. 

60 to 240 ms. 

4 to 16 mis. 


Oculenta. Eye ointments are preparations meant for application 
to the eye. They are prepared as follows : ~ 

Melt together 90 parts by weight of yellow soft paraffin and 10 
parts by weight of wool fat, filter while hot and sterilise by heat at 
150® for one hour. The drug required for 100 grms. is mixed in a 
sterile mortar did the melted basis added to weigh 100 grms. 
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Oculentum 

Ingredients 

Strength 

AtropinsB 

Atropine siilph. 

0.25 p.c. 

Atropina o. 
Hydrargyri 
Oxido 

Atropine sulphate, yellow mercuric oxido 

0.125 p.c. 

1 p.c. 

Cocain» 

Cocaine hydrochloride 

0.25 p.c. 

Hydra^pri 

Yellow mercuric oxide 

1 p.c. 

Hyoscinn 

Hyoscine Tiydrobromide 

0 125 p.c. 

lodofoimi 

Iodoform 

1 4 p.c. 

PhysostigminsB 

Physostigniine salicylate 

0.125 p.c. 


Oleata.— Oleates are prejiarations of bases with oleic acid, having 
a solid or semi-solid consistence. Only one preparation is in the 
B.P., viz 

Hydrargyrum Oleatum.— Yellow mercuric oxide 20 gms., liquid 
paraffin 5 gms., oleic acid 75 gras. 

Olea. 0il8.“There are thirty oils in the B.P. They can be group- 
ed under two classes— fixed and volatile ; the former being obtained 
by expression, and the latter by distillation, except in the case of 
lemon oil which is a volatile oil though obtained by eicpression. Oil 
of cade is obtained by dry or destructive distillation. 

Of the ten fixed oils, cod-liver oil is an animal product, and the 
rest are expressed at ordinary temperatures. Oil of theobroma is 
solid in cold weather and semi-solid or fluid in hot weather. The 
colour of cajuput is deep-green and that of cade is almost black. Oil 
of turpentine is almost colourless. The rest display various shades 
of straw, yellow and pale-brown. 

Fixed or Expressed Oils 


Oleum 1 

Source 

Dose 

Action 

Amygdalas 

Bitter or sweet almonds 

V* to 1 oz. 

Demulcent, emo- 
llient 

Arachis 

Seeds I 

*/2 to 1 oz. 

Emollient 

Gossypii 

Seminis 

Seeds | 

'ti to 1 oz. 

Emollient and 
demulcent 

Hydnocarpi 

Seeds. By cold expression 

5 to 15 ms. 
up to fiOms. 

In leprosy 

Lini 

Linseed 

V* to 1 oz. 

Demulcent and 
emollient 

MorrhusB j 

Expressed from the fresh liver | 
ofC^od 

30 to 120 ms. 

Nutritive, tonic 
and alterative 

Olivn 

Ripe fruit 

Fresh seeds 

V* to 1 oz. ; 

Emollient 

Ricini 

60 to 240 ms. 

Cathartic 

Sesami 

Seeds 

*/2 to 1 oz. 

Emollient 

Theobro- 

Expressed from roasted seeds 

Used 

For making sup- 

matis 

externally 

positories 


Volatile, Essential or Distilled Oils 


Oleum 

Source 

Dose 

Action 

Abietis 

Anethi 

Anisi 

Cadimun 

Cajuputi 

Carl 

Caryophylli 

Chenopodii 

Fresh leaves 

Dill fruit 

Anise or star-anise 

Woody portions ; by destruc- 
tive distillation 

Fresh Leaves , 

Caraway fl’uit 

; Cloves 

Fresh plants 

1 to 3 ms. 

1 to 3 ms. 
Used 

extenially 

1 to 3 ms. 

1 to 3 ms. 

1 to 3 ms. 

3 to 15 ms. 

Rubefacient 

Carminative 

Do 

A stimulating 
application 
Antispasmodic 
Carminative, 
antisgasmodic 

Anthclmintio 
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Oleum 

Source 

Dose 

Action 

Cinnamomi 

Cinnamon I 

t to 3 ms. 

Antispasmodic 

Coriandri 

Coriander fruit j 

1 to 3 ms. 

*Do. 

Eucalypti 

Fresh leaves I 

1 to 3 ms. 

Antiseptic 

Hydnocarpi 

Esterifyinj? fattv acids of j 

.•i to 15 ms. 

Aethyli- 

liydnocarpus oil with ethjd i 

increasing to 

In leprosy 

cum 

alcohol and subsequent i 
distillation 

(K) ms. 

LavandulaB 

Fresh flowering tops 

1 to 3 rns. 

Antispa.smodic 

Limonis 

Fresh lemon peel by expression 

1 to 3 ms. 

Aromatic 

Menth» 

PiperitsB 

Fresh Howering tops 

1 to 3 ms. 

Antispasmodic 
and carrn illative 

Myristic8B 

Nutmeg 

1 to 3 ms. 

(’arrninati ve 
and narcotic 

Rosmariui 

Flowering plant 

1 to 3 ms. 

Pubefacient 

Santali 

Wood of tantalum album 

5 to 1.5 ms. 

1 

rrinary anti- 
septic 

Santali 

Austra- 

liensis 

Wood of Eucartfa spicata 

5 to 1.5 ms. 

Do. 

Terebin- 

From oleo-resin, turpentine 

' 3 to 10 ms. 

Rnbi‘facient, 

thinsB 

1 or 

i 120 to 240 ms. 

.As anthelmintie 

din retie, and 
anthelmintic 


The dose of most of the volatile oils is from 1 to 3 minims or 0.08 
to 0.2 mil, Avith the exception of sandal-wood, 5 to 15 ms.; cheno- 
podmm, 3 to 15 ms. ; and turpentine, 3 to 10 ms. 

Volatile oils are coml)ined with many H.P. pills, either for their 
carminative effect or because of their smell to serve as a means of 
distinction between various pill masses of similar appearance. 

Pasta. Pastes are prepared like ointments and intended for external 
application. They are usually spread on lint and covered with a 
layer of cotton wool and kept in position by bandage, or adhesive 
plaster. 

Pasta Zinci Oxidi Co — Zinc oxide, starch, each 250 grins., white 
soft paraffin »500 grins. 

PilulsB. — Pills are solid or semi-solid globular masses containing 
medicinal agents intended to be swallowed whole without chewing. 
Pills are always popular for easy administration, being portable, 
easily swallowed and containing a definite and correct dose. 
They should not be too hard unle.ss intended to dissolve slowly, 
or so soft as to lose shape and stick together. 1'*o prevent this and 
to cover the nauseous taste they are coated or gilded. In India and 
tropical countries, ])ills get too hard or too soft acimrding to the 
variations of the weather; being liable to become soft and to run 
together during the rains. To avoid this, they should be kept in well 
stoppered bottles. Pills, as a rule, should not weigh more than .5 
grains each. A mass of the consistence of firm clay is first made by 
pounding and kneading the drugs together in a mortar; and subse- 
quently this mass is either rolled and divided by a pill-making 
machine, or when the quantity is small, the same process is done over 
a pill-tile by the spatula. The pills should be perfectly round and 
firm. An excipient is always necessary to make a pill-mass. 

The B.P. pills are seven in number. They are : — 


Tilula 

Composition 

Strength 

Action 

Aloe* 

Aloes 58 gins., hard soap 29 gms.. 

58 p.c. 

Cathartic 

Aloes et Asalce- 

oil of caraway 3 mils., syr. of 
glucose 10 gms. or q.s. 

Aloe.s, asafetida. hard soap each 

30 p.c. 

Cathartic 

tidm 

3 gms., syr. of glucose 1 gm. or 
q.s. 

and anti- 
spasmodic 
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Pilula 

Composition 

Strength 

Action 

Aloes et Ferri 

Colocynthidis 
et Hyoscyami 

Exsiccated ferrous sulph. 10 0., 
aloes 20 G., cinnamon, cardamom, 
gingei-, each 12 G., syrup of glu- 
cose 34 gm. or (i-s. 

Colocynth 12.5 G., aloes 25 G., scam- 
mony resin 25 G., oil of clove 4 
ml., cunl soap 7 G., ext. Hyosc. 
sic. 12.5 G., syrup of glucose 14 G., 
or q.s. 

*lh gr. 

ferrous sulph. 
or 

^'4 gr. iron 
ill 8 gr. 
J2.5i).e. 

Cathartic 
and emme- 
nagoguo 

Cathartic 

Ferri 

Carbonatis 

Exsiccated ferrous sulphate 34 
grns., exsiccated sodium carbo- 
nate 21.0 gms.. gum acacia 8.4 
gms., fragacanth 2 gms., liquid 
glucose 32 gms., and water 

2 mils. 

20 p c.. 

(Ferrous 

Carb.) 

Tonic and 
emmena- 
gogue 

Hydrargyri 

Mercury 33 G., syrup 14 G.. liquid 
glucose 15 G., glycerin 5 G., 
liquorice 33 G. 

33 p.c. 

Alterative 
and laxa- 
tive 

Rhei Co. 

Rhubarb 25, powder aloes 20, myrrh 
14, hard soap 14, oil of pepper- 
mint 2, S 5 'rup of glucose 25, oi’ 
q.s. 

25 p.c. 

Stomachic, 
tonic, and 
a gentle ca- 
thartic 


All the cathartic pills in the above table contain aloes except the 
mercurial pill. All ])ills are given in 4 to 8 grain doses, except Pil. 
Ferri Carbonatis, 5 to 30 grs. 

Tlie colour of the 13.P. pill-masses is blackish-brown or black, with 
the exception of IMl. Hydrargyri, which is blue. Many of the pills 
can be recognised by their smell, for instance, i*il. Rhei Po. by the 
smell of peppermint ; and Pil. Aloes et Asafoetuhe by that of asafetida. 

Pulverata. Powders of crude drugs intended for internal use. 
^riiey are reduced to a fine powder, assayed and adjusted to contain a 
definite percentage of active ingredients by addition of lactose, the 
object being to maintain a uniform percentage of active principles. 
They are six in number. 


Pulverata 

Ingredients 

Strength 

Dose 

Belladonna 

Leaf. Contains 0.3 p.c. hyoscyamine 

i/»io gr. 
alkaloids 
in 3 grs. 

to 3 grs. 
0.03 to 0.2 
gm. 

Digitalis 

Tjeaf reduced to No. 20 powder, 
adjusted to contain 10 Units in 1 G. 

6 Fnits in 

10 grs. 

Va to P /2 grs. 
or 

3 to 10 grs. 
single dose 

Ipecacuanha 

Ipecacuanha reduced to a fine 
powder; contains 2 p.c. of emetine 

^'s5 gr. in 

2 grs. 

*/2 to 2 grs. 

oi- 
ls to 30 grs, 
single dose 

Jalapa 

.lalap reduced to fine powder 

10 p.c. resin 

i 5 to 20 grs. 
0.3 to 1.2 gms. 

Nux Vomica 

Nux vomica. 1.2 ji.c. strychnine 

*/» gr. in 

4 grs. 

1 to 4 grs. 

Opium 

Opium. Adjusted to contain 10 p.c. 
morphine 

*/in gr. in 

3 grs. 

V* to 3 grs. 


Pulveres.— Powders are mixtures of dry substances reduced to a 
tine powder and intimately mixed together. PoAvders should be mixed 
in a very clean mortar (a glass one being the best). The method of 
mixing greatly affects the miscibility of powders. 

The B.P. powders are eight in number, and they are as under:— 
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Pulvis j 

Composition 

Strength 

Dose 

Action 

Cretse Aro- 
maticus 

Cinnamon 10, nutmeg 8, clove 
4, cardamom 3, sucrose 50, 
and chalk 25 

25 p.c. 

10 to 60 grs. 
0.6 to 4 G. i 

Aromatic, 

astringent, 

and 

antacid 

Cret» 

Aromatic chalk powder 975 

2.5 p.c. 

10 to 60 grs. 

Aromatic, 

Aromat. 
cam Opio 

G., opium 26 G. 

(opium) 

0.6 to 4 G. 

astringent 

Ettervescena 

Co. 

Sodium potassium tartrate 
7.5 gms., sodium bicarbo- 
nate 2.5 gms., mix, and wrap 
in blue paper : tartaric acid 
in dry powder 2.5 gms.. 

116 & 
38Va grs. 

193 grs. 

Hydragogue 

1 cathartic 

Glycyr- 

wrap in white pape.r 

Senna leaf 10, liquorice 16, 

16 p.c. 

60 to 120 grs. 

4 to 8 (J. 

A mild 

rhizse Co. 

fennel 8, sublimed sulphur 
8, sucrose 52 

Senna 

cathartic 

Ipecac, et 

Ipecac, powder 1, opium pow- 

10 p.c. 

5 to 10 grs. 

Diaphoretic, 

CpU 

der 1, lactose 8 

(opium) 

0.3 to 0.0 G. 

anodyne 

Jalps Co. 

Jalap 3, acid potassium tar- 
trate 0, ginger 1 

Rhubarb 25, light and heavy 
magnesium carbonate, 
each 32V5, and ginger 10 

30 p.c. 
Jalap 

25 p.c. 
rhubarb 

10 to 60 grs. 
0.6 to 4 (t. 

Hydragogue 

pujgative 

Bhei Co. 

10 to 60 grs. 

0.0 to 4 a. 

Antacid, 

stomachic, 

cathartic 

Traga- 

canthao 

Co. 

Tragacanth 15, acacia 20, 
starch 20, and sucrose 45 

15 p.c. 

10 to 60 grs. 
0.6 to 4 G. 

Demulcent. 


Sera are preparations from serum, containing antitoxic globulins 
or immune substances having a specific power of neutralising the 
toxins of the particular organisms against wliich they have iieen pre- 
pared. There are four in the B.P. 


Serum Preparation ! Dose 


Antitoxinnm Contains the antitoxin globulins { 500 to 1000 Units as prophy- 

Diphthericam having specific power of neu- ; lactic; 10,000 to 20,000 

tralising the toxin formed by ( Units as curative 
CorynehacteHum diphtherim ; 

Antitoxinnm Contains the antitoxic globulins 1000 to 2000 Units (prophy- 

Tetanicum having specific power of neu- lactic); 20,000 to 40,000 

tralising the toxin foiined by Units (therapeutic) 

B. tefani 

Antitoxinnm Contains the antitoxin globulins 4000 Units (prophylactic); 

Welchicnm having specific power of neu- 10,000 to 20,000 Units 

tralising the toxin of B.perfrin* (therapeutic) i n t r a v e - 

gen8 nously 

Antidysenterienm Contains the immune substances 4000 to 10,000 Units by injec- 
(Shiga) having specific therapeutic tlon 

value in B. dysenterws (Shiga) 

SpiritiUB. Spirits.— A spirit, as ordinarily understood, is a distilled 
product obtained from fermented vinous liquors. But the B.P. spirits, 
with the exception of Industrial Methylated Spirit, are alcoholic solu- 
tions of volatile oils and ethers. They can bo divided into two classes 
—simple and compound. The simple spirits are solutions of essential 
oils, ether and chloroform in alcohol (90 p.c.), which often get turbid 
when diluted with water. The compound spirits contain more than 
one ingredient. The B.P. spirits are seven in number, of which five 
are simple and two compound. The dose of all simple spirits is 5 to 
*30 ms. or 0.3 to 2 mils, except Spirit, .^theris, 15 to 60 ms. or 1 to 
4 mils. 
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Simple Spirits 


Splritus 

Composition 

Strength 

Action 

.Stlieris 

Ether and alcohol (90 p.c.) 

33 p.c. 

A diffusible stimulant, 
antispasmodic and car- 
minative 

Cajuputi 

Oil of cajuput and alcohol 
(90 p.c.) 

1 in 10 

Carminative and antlspas- 
modic 

Camphorn 

Camphor and alcohol 
(90 p.c ) 

1 in 10 

Stimulant and antispas- 
modic 

Chlorolormi 

Chloroform and alcohol 
(90 p.c.) 

1 in 20 

A diffusible stimulant and 
antispasmodic 

MenthsB Pip. 

Oil of peppermint and 
alcohol (90 p.c.) 

1 in 20 

Carminative and antispas- 
modic 


Compound Spirits 


Spiritus 

Composition 

Strength 

Dose 

Action 

.Stheris 

Nitrosi 

Nitric acid, sulphuric acid, 
copper and alcohol .(90 
p.c.). By distillation. 

1.25 to 

2.5 p.c. 

ethyl 

nitrite 

1 

15 to 60 ms. 

1 to 4 mils. 1 

Diaphoretic, 
diuretic, anti- 
spasmodic 

Ammoniffi 

Aromaticus 

Carbonate of ammonia 25 
gms., strong solution of 
ammonia 5() mils., oil of 
nutmeg 3 mils., oil of lem- 
on 5 mils., alcohol (9f) p.c.) 
7.50 inihs., and distilled 
water q.s. 1000 mils. 

2.1 to 

2.4 p.c. 
ammonia 
1.203 
to 1.485 
p.c. (JO 2 

15 to 60 ms. 

1 to 4 mils. 

Cardiac 
stimulant, 
antispas- 
modic and 
carmina- 
tive 


Suppositoria. —Suppositories are solid conical-shaped masses con- 
taining some active ingredients, for rectal medication. With the 
exception of the glycerin suppository, all of them are blended with 
oil of theobroma which melts at 25 'C. The melting point may be 
raised to 37^C. by the addition of Avhite beeswax. They consequently 
dissolve slowly when introduced into the rectum. They weigh 
about 15 grains (1 gramme) each, and are made in conical moulds 
of massive gun-metal. They are seven in number 


Supposi- 

toriuni 

Composition 

Strength 
in each 

Action 

Acidi 

Tannici 

BeUadonnse 

Glyoerini 

Tannic acid 

Liquid extract of belladonna 1 
2‘/s ms. 

Gelatin 14 gms., glycerin 70 gms., 
and distilled water q.s. i 

3 grs. or 

0.2 G. 
t/flo gr. 
(alkaloids) 

70 p.c. 1 

(by weight) 

A local astringent 
and styptic 

A local anodyne 

Laxative 

Iodoform! 

Morphines 

FhenoUs 

Iodoform 

Morphine hydrochloride 

Phenol 

3 grs. 

*/4 gr. 

1 gi*. or 0.06 
G. 

A local antiseptic 

A local anodyne 
Antiseptic and a 
local ansssthetic. 

Plombi c. 
Oplo 

Lead acetate and opium 

1 

3 grs. and 
Igr. 

Anodyne and as- 
tringent 


Suppositories are used either to produce a local action on the 
rectum, or on the adjacent pelvic organs such as the uterus and the 
bladder, or to produce their general effect on the system after ab- 
sorption. Thus morphine suppository may be used either to soothe 
pain and irritation in the rectum or pelvic organs, or to induce sleep. 
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Syrupi. —Syrups aro fiiiid preparations of drugs containing a 
sufficient quantity of sucrose, eitiher to preserve them or to make 
their administration more agreeable. The dose of all syrups is 
from 30 to 120 ms., except that of squill and Kaston’s syrup Avhich are 
given in 30 to 60 ms. They are twelve in number. If the concentra- 
tion of sucrose is less than that in simple syrup, the syrup may 
undergo fermentation unless some preservative is added. 


Syrupus 

Composition 

Strength 

Action 

Syrupus 

Sucrose 007 G., water q.s. to 1000 G. 


A sweetening 
agent 

Aurantii 

Tincture of orange 125 mils, syrup 
q.s. to 1000 mils. 

1 in 8 

A flavouring 
agent 

Ferri 

Iron l‘J G., iodine 5S G., acid. 

5 p.c. for- 

llccrnatinic 

lodidi 

hypophos. dil. 10 ml., water q.s., 
syrup q.s. to 1000 ml. 

rous 

iodide 

tonic 

Ferri 

Phosphatis 

Co. 

Iron 4.8 G., phosphoric acid 48 ml., 
calcium carb. 18.0 G., potassium 
bicarb. 1 G., sod. phosph. 1 G., 
cochineal 3.5 G., sucrose 700 G., 
orange-flower water 50 ml., 
water q.s. 1000 ml. 

Iron 8,0 G., phosphoric acid 40 ml.. 

0.9 p.c. 
fejTous 
phosph. 

1.4 p.c. 
tiicalcijim 
phosph. 

Do. 

Ferri 

1 gr. fe» rous 

A general and 

phosph. 

strychnine hyd. 0.3 G., quinine 

phosphate, 

nervine tonic 

c. Quin, et 
Strychnina 

sulph. 14.8 G., syrup .5»)0 ml., fcly- 
cenn 140 ml., water q.s. to 
1000 ml. 

*lii gr. of 
t^uin. sulph. 
and 
gj\ of 

; strychnine 
! in 1 dr. 

Haiinatinic 

Crlucosi Liq. 

Glucose liquid 333 G., syrup 007 G. 

! 1 in 3 

An excipient 
for pills 

Ximonis 

Lemon peel 00 G., alcohol (60 p.c.), 
q.s., citric acid 24 G., syrup q.s. 
toKXXlml. j 1 1 , 

0 p.c. 

A flavouring 
agent 

Fruni 

Serotinse 

Wild cherry bark 15 G., sucrose 80 
G., glycerin 5 ml., water q.s. to j 
100 ml. 

15 p.c. 

A sweetening 
agent 

Seillao 

Vinegar of squill 45 mils., .sucrose 
80 gins., water q.s. to 1()0 mils. 

4.5 p.c. 
squill j 

Expectorant 
and emetic 

Sennse 

Liquid extr. of senna 250 ml., oil 
of coriander 1.5 ml., sucrose 700 
G., water q.s. to 1000 ml. 

25 p.c. 

A mild 
cathartic 

Tolutanns 

Balsam of tolii 25 gms., sucrose 0»X) 
gms., and water q.s. to 1000 gms. 

2.5 p.c. 

A sweetening 
agent for 
cough mix- 
tures 

Zingiberis 

Strong tincture of ginger 5 ml., 
syrup q.s. to 100 ml. 

5 p.c. 1 

i 

(’anninative 
and antispas- 
niodic 


Tabellae. Tablets.— According to the B.P. tablets are small flat 
pieces of chocolate containing minute doses of medicinal agents. 
Tablet preparations are very popular now, but are often useless, since 
when made by compression, they may become so hard and insoluble 
as to be recovered quite undissolved from the fieces. According to 
their mode of preparation, they may bo divided into three classes, 
viz. (1) those made by compression; (2) those made without com- 
pression but by moulding, commonly known as tablet-triturates ; and 
(3) those prepared from a chocolate basis, as ordered by the IkP. The 
manufacture of compressed tablets has developed into a special 
industry in practical pharmacy and is done by special machinery. 

There is only one tablet in the B.P., viz. 

Tabella Glycerylia Trinitratis.— Made of chocolate, each weighing 
5 grains (0.3 gm.) and containing jIk gr. (0.0005 G.) of glyceryl 
trinitrate. Dose,—! or 2 tablets. 
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TincturaB.— Tinctures are alcoholic solutions containing all the 
active ingredients of the drugs of whicli they nre compounded. In 
this respect they differ from the official spirits which ore merely 
alcoholic solutions of essential oils. They are prepared either by (a) 
maceration^ (b) percolation^ or (c) simple solution. They are thirty- 
three in number; of these, only one is from the animal kingdom, 
viz. 'Pr. ('occi. 

Alcohol of various strengths is used to make tinctures, such as 
alcohol (90 p.c.), alcohol (70 ]).c.), alcohol (00 p.c.) and alcohol (45 p.c.). 

One tincture is made witli ether, viz., Tr. bof)(*]ia^ yKtheiea. The 
total bulk for all tinctures is 1000 .mils with alcohol, or with alcohol 
and water. Tin* quantitit^s given are for 1000 mils. 

Some preparations which were forin(‘rly gi'ouped under tinctures 
are now known as Licpiors, being simple solutions of chemical sub- 
stanc(*s. They are li<iuor iodi fortis and mitis, liquor (piinime am- 
nion iata, liquor ferri perchlor. 

'rwenfy-four finciiires are “Sim])le'^ having only one ingrecfient 
and one solvent. Five tinctures are call(*d ‘•(;oin])ound,'^ having 
more than one ingredient. Another group of four tinctures are not 
called <*omi)ound in tin* Ik 1\ though tln*y contain more than one 
ingredient and a solvent. 'Phey may more approi)ria tel y be named 

( ’om])lex.'’^ 

We shall group the 'Pinctures under three heads, viz. : (1) Simple, 
(2) Compound, and (ii) Complex. 

Simple ^'incturks 


Tiiictura 


AsafoetidsB 

Aurantii 

Belladonnae 

Calumbae 

Capsici 

Cinchona) 

Cocci 

Colchici 

Digitalis 


Hyoscyami 

Kramerise 
Limonis 
Lobelias 
there a 
MyrrhsB 
Nucis 
VomicsB 
Opii 

Quassias 

Quillaiss 

ScillsB 

Senegas 

Stramonii 


Strophanthi 


IngiCMlients 


Asa fetid a 200 0. 

I'’r(‘sh fritter peel 2r)0 C, 
Jhdladoniia leaf 100 ( 1. 

raliirnba 100 G. 

(’apsicmn f)0 (i. 

Extract of Cinchona ltK)'G. 

Gochinoal 1(X) (i. 

Liquid extract 100 ml. 

Leaf 1(X1 G., or powdered leaf 
1(X)G. 

Liquid extract 100 ml. 

Krairuiria 2(K) G. 

Lemon peel •J.'H) G. 

TiObelia G., spt. ether q.s. to 
KXK) ml. 

Myrrh 200 G. 

Liquid ext. 83.4 ml., alcohol 5(X) 
ml , \vat«ir to KXXl ml. 

Opium 2fX) G.. alcoliol q.s., 
water q.s. to 1000 ml. 

Ouassia 1(K) G. 

Quill ala 50 G. 

.S(pii!l 100 G. 

Licpiid (‘xtract 200 ml. 
Stramonium 200 G. 

Strophanthus 100 G., alcohol 
.*".00 ml. or (i-s. 


.si' 

c 

v: , 

■y. 

V ' 

o • 
p 

strength 

Dose 

70 . 

M.' 

20 p.c. 

30 to 00 ms. 

00 

M. 

25 i).c. 

30 to (X) ms. 

70 

. 

0.03 p.c. 
alkaloids 

5 to iX) ms. 

00 ! 

M.i 

10 p.c. 

30 to (XT ms. 

I OH) ■ M. 

5 ]>.c. 

5 to 15 ms. 

70 ' 

S. 

I p.c. 
alkaloids 

cX) to 00 ms. 

45 i 

M. 

10 ] ..c. 

5 to 15 ms. 

<K) 

S. 

0.03 p.c. 
colchicine 

5 to 15 ms. 

70 , 

J’. 

0 Gnits in 

00 ms. 

5 to 15 ms. 
or 

30 t o tX) ms. 

70 

s. 

0.(X)5 p.c. 
alkaloids 

30 to tX) ms. 

no 

p. 

20 p.c. 

30 to no ms. 

co! 

M. 

25 p.c. 

to 00 ms. 

P. 

20 p.c. 

5 to 15 ms. 

00 ! ]sr. 

20 i).c. 

0.125 p.c. 
strychnine 1 

."0 to 00 ms. 

00 

S. 

10 to 30 ms. 

00 

s. 

morphine ! 

5 to 30 ms. 

45 

AT. 

10 p.c. 

30 to 00 ms. 

•to 

P. 

5 p.c. 

30 to 0)0 ms. 

<H) 

M. 

10 p.c. 

5 to ro maiivv 

(X) 

ss. 

20 p.c. 

30 to 60 ms.' 

45 

r. 

0.025 p.c. 
alkaloids 

5 to 30 ms. 

70 

V. 


2 to 5 nis. 


3 
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Tinctura 

Ingredients 

Alcohol p.c. 1 
in Menstruum I 

Process | 

1 

Strength 

Dose 

Tolatana 

Balsam of tolu 100 G. 

i 

! 90 ! 

S. 

10 p.c. 

30 to 00 ms. 

Zingiberis 

Forttis 

Ginger 500 G. 

1 IH) 


60 p.c. 

5 to 10 ms. 

^gibexis 

Strong tincture of ginger 200 ml. 

* 90 

L 

!s. 

1 

i 


30 to 00 ms. 


Compound TixcruRKS 








Tinctura 

Ingredients 

o « 1 “ 
.c OJ* <y 

p cj O 

O p 

£ 
.Si 

Strength 

i 

Dose 

Bexucoini 

Co. . 

Benzoin 10^ gms., storax 75 
gms., tolu 25 gms., aloes 
20 gms. 

90 

i M. 

! 

1 in 10 

30 to 00 ms. 

2 to 4 mil.s. 

Cardamomi 
Co. ! 

j 

rar(lamoml4 gms., caraway 14 
gms., cinnamon 28 gins., 
cochineal 7 gms., glj'^ceriii j 
50 mils 

00 

P. 

J.4p.c. 

30 to 00 ms. 

2 to 4 mils. 

Cinchona ! 
Co. 

Ext. of cinchona 50 gms., bitter 
orange peel 50 gm.’i., cochi- 
neal 3 grns,, sonientary 25 
gm.s 

70 

I*. 

‘/4 gl\ i 

alkaloids 

iii(K)ms. 

1 30 to 00 ms. 

2 to 4 mils. 

Gentiana 

Co. I 

Gentian lOD gms., bitter orange 
T)eel 37M-2 grns.. cardamom 
seeds i2‘/'i gms. 

45 

M. 

1 in 10 

30 to tK) ms. 

2 to 4 mils. 

Rhei Co. | 

RImbarb KK) gm.s.. cai'damom, 
coriaruhu- ea<*h 125 gms 
glycerin 100 mils. 

(»0 

I^ 

10 grs. in 
110 ms. 

.30 to GO ms. 

2 to 4 mils. 


Complex Tlsotures 


I 

Tinctura 

j 

Ingredients 

Alcohol p.c. 1 
in Menstruum | 

Process | 

Strength 

! 

Dose 

Catechu 

Catechu 200 gms., cinnamon 
60 gms., alcohol q.s. to 1000 
mils. 

45 

M. 

1 in 5 

30 to 00 ms. 

2 to 4 mils. 

Ipecacn- 

anha 

Liquid extract 50 ml., alcohol 
200 ml., glycerin 200 ml., 
water to 1000 ml. 

90 

S. 

0.1 p.c. 
alkaloids 

10 to 30 ms. or 
Vh to 1 oz. 
emetic. 

Opii 

Campho- 
rata (Tr. 
Cawho- 1 
ra doJ ! 

Tr. opii 60 ml., benzoic acid 5 
G., camphors G., oil of anise 

3 ml., alcohol q.s. 1000 ml. 

60 

S. 

0.05 p.c. 
morphine 

30 to 60 ms. 

2 to 4 mils. 

1 


mmmmmdumm ■■ iiii i 

-ATofe—M- Maceration. P =Percolatlon. S =Solntion. 
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Tinctura 

Ingredients 

1 Alcohol p.c. 

1 in Menstruum 

1 Process 

Strengtli 

Dose 

Valeriansd 

Ammo- 

niata. 

Valerian powder 200 gms., oil 
of nutmeg 3 mils., oil of 
lemon 2 mils., dilute am- 
monia solution KX) mils., 
alcohol 000 mils. 

60 

M. 

1 in 5 

i 

i 30 to GO ms. 

! 2 to 4 mils. 

i 


The following tinctures are standardised 

Tr. belladonna*, cinchonje, cinchona^ co., colchici, hyoscyami, 
ipecacuanhte, nucis voinicte, opii, opii campliorata, strainonii are 
standardised by chemical assay. 

'Pinctures of digitalis and strophanthus are standardised by biolo- 
gical assay. 

The dose of most Tinctures is from 30 to 60 ms., except 

Ipecacuanha and nux vomica, 10 to 30 ms. 

Helladonna, opium, s(}uill aiul str.amonium, 5 to 30 ms. 

Capsicum, cochineal, digitalis and lobelia 5 to 15 ms. 

(linger (strong) 5 to 10 ms. 

Strophanthus 2 to 5 ms. 

'Phe dose of tincture of digitalis when given in a single dose is 
30 to 90 ms. 

Toxins are three in number 


Toxin um 


1 ^reparation 


Dose 


Diphthericum 
Calefactum 
(Schick Control) 
Diphthericum 
Detoxicatum 


Scliick tc.st toxin heated to a tem- 
perature not less til an 70' for 
not Itiss tlian r> minutes. 

A .sterile filtrate from a culture 
on nutrient hrolli of Coryne- 
hacterium diphthet iw 


Dij^thericum 
Diagnosticum 
(Schick Test Toxin) 


Pj-epared fi-oni a culture on n\t- 
trient brotli of Corynehac- 
terium diphtheriiv 


3 ms. by iiitradermal in- 
jection. 

By subcutaneous injection 
tile volume indicated 
on the label as the dose, 
on L* oi' 3 occasions, at 
intervals of2to4 weeks. 

3 ms. hy intradermal 
injection. 


Trochisci.— Troches or Lozenges are fljit solid tablets composed 
of a basis and one or more active drugs uniformly divided, for the 
purpose of slowly melting in the mouth. The (luantities given are 
for 1600 lozenges. The new B.P. has the following for the prepara- 
tion of their bases 

Take 1000 times the quantity of the drug ordered for one lozenge; 
dissolve such salts of alkaloids as may be ordered in 20 mils, or a 
suihoient quantity of distilled water; mix the solution with 3(K)0 gms. 
of sucrose and 70 grins, of acacia, both tinely powdered. Incorporate 
20 mils of tincture of tolu, and any other drugs ordered. Mnk^ 
into a paste with sufficient distilled water; divide into 1000 equal 
lozenges, dry at a moderate temperature. 


iVbfe— M 3= Maceration. P = Percolation. S = Solution. 
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Trochiscus 

Ingredients 

Strength 
in each 

Atdion and 
irses 

Acidi 

Tannici 

Tannic acid r>0 gms. 

gr. 

A locfd astrin- 
gent. 

Bismuthi 

Bismuth carb. 150 (i., heavy tnagnes. 

2'/4 gr. 

Antacid 

Comp. 

1 carh. .150 (J., eal. carb. :i(U> (b, 
acacia 70 (b, sucrose KHH) (b, oil of 
rose O.Oo mb. water .s. 

2V4 gr. 1 

4«/2 gr. 

Astringent 

KramerisB 

Krameriae 

Extract of kramcria r»0 gms. 

1 gr. 

Extract kramcria oo grn., cocaine 

1 gr. 

Asti'ingent and 

et Cocainse 

hydrochloride a gm. 

Morphin(5 liydr. 2 (b, powdered 

2 .) gr. 

amestludic 

Horohinm 
et Ipeca- 
cuanhss 

gr. 

Allays cough 

i[)ecac.G (1. 

Vio gr. j 

.Vntiseplic 

Fhenolis 

Liquetied ])h(mol .^5.5 mils., acacia ‘.w) 
(1.. tragacantli .‘iO n., citric acid 7 
(b, carmine 0 <b, sucrose* hKK.)<t., 
water q.s. 

gr. 


Unguenta. Ointmoiits aro stMiiisoUrt or soft ))rop{iiati()ns foi* 
i^xteniiil appliration roiitaioin^ some active drujjs mixed with a fatty, 
oily or parattiu basis. Lard, either plain or hen/.oinated, fjlycerin, 
prepi^i*^‘<l suet, beeswax, etc., either alone or in combination, form tlu‘ 
basis of all IhP. ointments. 

There are nineteen ointments in the H.P. They may be divided 
into two classes, viz.— (1) (ieneral, and (2) Mercurial. 


(lEXKKAL Ointments 


Unguentum i 

Composition 

1 

Strength 

Action and u.sc.s 

Acidi Borici | 

Boric acid 1, white paraftiti oint- 
ment 0 

1 in 10 

Antise])tic 

Acidi 

Salicylici 1 

Salicylic acid 2, Avhitc i)araffln 
ointment 98 

1 in 50 

Anti.septic 

Acidi 1 

Tannici [ 

Tannic acid 20, glycerin 20, yellow 
beeswax 12, benzoinated lard 48 

20p.<-.. 

Astringent 

Aquosnm | 

1 

1 

Borax 10 (b, water 240 mb, white 
beeswax 125 (J , white soft para- 
ffin 125 fb, olive oil 500 mb 

24 p.c. 

Antiseptic, 

emollient 

Capsici 1 

1 

1 

Capsicum 25 gms.. hard paraffin 10 
gms., soft ijaramn 75 gms., lard 
10 gms. 

1 in 41/a 

Bubefacient 

Chrysaro- 

bini 

Chrysarobin 4, simple ointment ‘jO. 

1 in 25 

Antiparasitic and 
stimulant applica- 
tion for psoriasis 

Paraffini 

White beeswax 20 G., hard para- 
ffin 80 (b. white or yellow soft 
paraffin yOOG. 


A basis for oint- 
ment (demulcent) 

Phenolis 

Phenol 30, white bee.swax 7.5, lard 
50, hard paraffin 75, white soft 
paraffin 770 

3 p.c. 

Antiseptic 

Simplex 

Wool fat 50, hard paraffin 100, 
white or yellow soft paraffin 850 


Basis for ointment 

-Sulphnris 

Sublimed sulphur 1, simple oint- 
ment 9 

lin 10 

Antiparasitic. 

(hires scabies 

Zinci Oleatis 

Zinc sulphate 30 gms., hard soap 
.shavings 90 gms., boiling water 
and white soft paraffin, of each 

50 p.c. 
oleate 

A mild astringent 
for eczema 

Zinci Oxidi 

q.s. 

Zinc oxide 15, simple ointment 85 

15 p.c. 

Mild astringent 
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MERCHRIAL OlRTMESTS 


Unguentum i 

I 


Composition 


Strength 


Action and uses 


Hydrargyri 

Hydrargyri 

Ammoniati 

Hydrargyri 

Comp. 


Dilvtum 



r ui b. 

Hydrargyri 

Olpati 

Hydrargyri 

Subchloridi 


Mercury nO, henzoinated lard 0?, 
SlKit 5 

Amnioniated inenMiry 50, simple 
ointment 050. 

Mercury ointment 40. yellow bee.s- 
wa.K, olive oil, each 24, camphor 

Mtucnric nitrate ointment 2, 
yellow soft paratlln 8 

Moi-cury 1 gm., nitric acid 3 mils., 
lard 4 gms., olive oil 7 gms. 

Mer(!uric oleate 25, .simple oint- 
ment 75 

Mei'curous chloride 20, simple 
ointment 80 


30 p.c. 


1 in 20 

12 p.c. 
of 

mercni'y 
J in 5 ‘ 


0.7 p.c. 
of 

m(M-cury 
25 f»,c, 

20 p.c. 


Eesolvcmt, antipa- 
rasitic 

Anti])arasitic. 
Destroys pedicnli 

Absoi’bent, useful 
in glandular en- 
largiumujt, etc. 

Same as above. In- 
valuable in ecze- 
ma, tinea tai*si 

A local alterative*, 
astringent and sti- 
mulant 

Same as Cng. Hy- 
dra rg. 

Antisyphilitic, al- 
t(‘rative and resol- 
vent 


I 


Vaccina. Vaccines. 'Pliroe in number as under 


Va coin urn 


Tuberculinum 

Pristinum 


1 'reparation 


Dose 


'Pht^ concentrat(‘d filtrate from a tlui<l 
iTKMlium on which li. tubtu'culosis 
has been grown 


‘ i«) to minim. 
I diagnostic. ') ; 

in in. gra- 
dually increased 
(by subcutaneous 
injection) 


TyphO'paratyphosus 


Sterile suspension of H. tyi)hosus. H. 
irara typhosus \ (S: 11 which have* 
ixfeii killeil by heat 


1st dos(‘ 0.5 ml. 2nd 
dose 1.0 mil after 7 
to 10 days, subcu- 
taneously, 


Vacciniae 


A preparation of the substam’c. ob- 
tained from the vesi<*les produc<‘d 
by inoeulatioi^ of vaccinia, virus on 
the skill of healthy animals 


1 minim by scarifi- 
cation. 


NOX-OFFICIAI. OR NON-PHARMACOPCEl AL 
PREPARATJOaNS 

Balnea. Baths. — The immersion of the wliole or a part of the 
body in some liquid or vapour is called a hath. It is said to he 
general when the whole body is brought under its influence, and 
local when a part only. 

Properly speaking, only medicated baths come under non-ofticial 
preparations ; hut a description of the diftorent kinds of medicated 
and non-inedicated baths will he given here. 

A. Cold Bath. 'Temperature tlo to 70’ F. Average 50^ to 60“ F. It 
lias a powerful tonic action, increasing digestion, inetaholisin and body 
weight; hut in order to obtain these effects the hath should not be 
continued long after the primary reaction has set in. If it is prolonged 
it may cause secondary depression followed by delayed reaction. 
In fevers, it abstracts heat, and thereby lessens tissue change and 
prevents complications ; hence it is very useful in hyperpyre.via of 
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rheumatism, typhus, typhoid, and remittent fevers, and pneumonia. 
The bath must be repeated if the temperature rises. There are several . 
ways of iisinfar a cold bath. The following are a few examples : 

1. Cold Aifusion.-^ln which 5 to 6 gallons of cold water are thrown 
over the body. It is valuable for resuscitating persons from syncope, 
narcotic poisoning, convulsions, sunstroke, hysteria, etc. 

2. River Bath.— Bathing in the river is more invigorating than a 
full cold bath either in a tub, reservoir, or a tank. It stimulates 
digestion, gives tone to the system and strengthens muscles, especial- 
ly if it is accompanied by swimming, or if the current of the water is 
very strong. 

3. Cold Shower Bath is an effective tonic, being useful :n mania, 
hysteria, sunstroke, etc. Needle Bath is a shower bath thrown in a 
tine spray. 

4. Cold Sitz-Bath or Cold Hip-Bath. — In this the person sits in a 
tub with the water up to his hips, 'riie vessels of the cooled surface 
and intestines first contract and then dilate, especially when friction 
is applied. 

5. Cold Foot-Bath tones the system and strengthens the feet, 
but is to be avoided during the menstrual period. 

6. Cold Wet-Sheet Pack is done thus: -Spread two blankets 
over the bed taking care to cover the pillow. Thoroughly wet a 
bed-sheet and spread it over them. Strip the patient naked and 
make him lie flat on the sheet. Wrap him up tightly in the sheet and 
blankets, the ends of the sheet being carefully tucked in on each side 
and the feet covered. Cover him with two or more blankets, the 
face being left open. After a short feeling of chilliness the patient 
experiences a delightful glow followed by copious perspiration, 
thereby reducing the temperature, delirium, "and irritability. After 
.V to 1 "hour the packing is removed and the body well rubbed Avith 
dry toAvels. 

Instead of cold, tepid or warm water may be substituted. The 
above description applies to general packing, which is usefullv 
employed in specific fevers, such as measles, scarlatina, srmill-po#, 
etc., to help the development of the rash, or to bring it out if it has 
receded. To reduce delirium, excitement, and hyperpyrexia, and in 
mania and insomnia, it is always useful. A local wet pack can be 
used in pneumonia, chronic diarrhcea, etc. A cold compress round 
the throat checks the inflammation of acute tonsillitis, whilst a similar 
compress on the stomach will often check obstinate vomiting. 

7. Cold Douche. -In this a single stream of Avater is forcibly 
directed against a part of the body. Its effects depend mainly upon 
the size, height, and temperature of the stream, as Avell as the extent 
of the surface affected. The douche can be usefully directed against 
(a) head^ in alcoholic coma and narcotic poisoning; (ft) the spine^ in 
spermatorrhoea, melancholia, and general debility ; (c) liver and spleen^ 
for chronic congestion and enlargement; (d) the Joints^ for chronic 
inflammation and stiffness ; (e) the perimemn^ in Avhich case an 
ascending douche with a rose is used in pruritus ani, hemorrhoids 
and spermatorrhoea ; (f) the vagina in leucorrhoea ; (g) rectum^ in con- 
stipation and haMuorrhage. 

8. Cold Sponging.—In this the surface of the body is freely 
sponged over Avhile the patient i.s sitting or standing on a shallow 
tub. It has a tonic and bracing effect. 

9. Ice Bag and Leiter’s Coil. —For local application of cold to the 
ch5St, or abdomen, an india-rubber bag fllled with ice or a 

closely Avound coil of metal tubing through which a continuous 
stream of Avater is allowed to flow may be applied. 

10. A Freezing Mixture consisting of powdered ice 2 parts, 
common salt 1 part, is very useful in minor operations and in chronic 
rheumatism. It causes anaesthesia and may vesicate if loft too long 
in contact with the skin. 
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B. Warm or Hot Bath.— It may be either medicated or non-medi- 
cated^ general or local. It (a) softens the dermis and liquefies the 
fatty secretions and hence acts as a good detergent in many scaly and 
scaliby skin diseases; (6) stimulates local circulation and lessens 
that of the internal organs, whereby relieves pain of intestinal, 
biliary, and renal colics ; (c) relaxes tissues and relieves muscular 
spasms in urethral stricture, colic, laryngeal spasm, hernia, infantile 
convulsions, etc.; and (d) stimulates ’ the secretion of sudoriferous 
glands, by which many kidney diseases are benefited and uramiia 
may bo averted. 

(Ireat care should be taken during and after a hot bath. The 
patient must be quickly dried, covered, and put in a warm bed. A 
cup of hot tea, hot milk, or hot Avater greatly helps diaphoresis. 

1. Tepid Bath. — Temp. 85' to 95^^ F. it has a detergent, sedative 
and antipyretic effect. Useful in pyrexia and restlessness. 

2. Warm Bath. — Temp. 95" to 100' F. Used in fevers, thn^atening 
intiammatory affections, etc., as bronchitis, pneumonia. 

8. Hot Bath. -Temp. 100“ to 100' F. Action is the same as above, 
but more poAverful. 

1. Hot Foot-Bath.— 'Po arrest threatened catarrh, cold in the head, 
epistaxis, infantile convulsion and to restore menstrual flow stopped 
by cold. 

5. Hot Sitz-bath. -Useful in amenorrha'a, dysmenorrha‘a, sudden 
cessation of menstruation from cold, dysiiria, cystitis, etc. The 
addition of a little mustard helps to re-esfablish the menstrual flow 
more miickly. 

0. Hot-water Sponging.— Sponging the head, temples, and neck 
with hot water relieves the headache in influenza, catarrh, and other 
diseases. 

7. Hot Douche.— A very hot uterine douche, tem])erature be- 
tween 110’ and 115' F. is a good method for checking post-partum 
hmmorrhage. 

C. Medicated Baths. — Tn these, medicinal agents are dissolved in 
c®ld or warm water. They may be divided into the following:— 

1. Sea Bath. —On account of the various saline ingredients ludd 
in solution, sea-bathing is especially invigorating and stimulating 
to the skin. Moreover, the temperature l)eing more or less uniform, 
sea-bathing is more easily borne by the Aveak than river-bathing. 

2. Carbonic Acid Bath. — This* is a stimulating saline bath con- 
taining sodium chloride 3 p.c., calcium chloride 1 p.c., carbonic acid 
gas (free) up to 3 grammes to 1 litre. Recomnjended in heart disease 
either functional or organic. The effect of the Nauheim Bath is due 
to its saline and gaseous constituents. 

3. Acid Bath. -In this a flannel roller 1 foot broad is soaked in a 
bath containing diluted nitro-hydrochloric acid 8 ozs. in 1 §[allou of 
water at 98’ F., and Avrapped twice round the hepatic region, after 
wringing out the superfluous lotion. It is then completely covered 
by a piece of oiled silk leaving a little margin. liie bath should 
be renewed morning and evening and Avorn for days. Useful in 
hepatic disorders. 

4-. Alkaline Bath is made by dissoh'ing crystallised sodium car- 
bonate (1 dr. to 1. gal.) in Avater, and is useful in removing scabs 
and scaly incrustations. 

5. Mustard Bath (J to 1 dr. in 1 gallon).— A poAverful stimulant to 
the skin, used to quicken the appearance of exanthematous eruptions. 
The patient should remain in the bath from 5 to 10 minutes. 

6. Bran Bath.— Bran 4 lbs. are boiled in Avater 1 gallon, and 
strained. This liquor is added to Avater sufficient for a bath. It 
removes irritation of the skin. 

7. Neem Bath.— It is prepared by adding the decoction of leaves 
of Melia azadirachta to the ordinary bath. It may be general or locals 
and is largely employed in India in various skin diseases. 
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8. Mineral Water Bath,— A course of baths in any of the spas has 
special advantajj^es. The effects of a bath in simple thermal water 
are similar to those derived from an ordinary warm bath ; but they 
differ accordinjj to the composition of the mineral Avaters. Thus, 
bathing in and drinking sulphur water are very eftioacious in chronic 
rheumatism, gout, hepatic congestion, etc. 

D. Vapour Bath.— This may be aqueous or medicated. A Steam 
Bath may be made by boiling Avater over a spirit-lamp under a cane- 
bottomed chair, on which the patient sits, eiweloped completely, 
except the head, by one or two blankets. Action and uses are the 
same as those of hot Avater batli. The Russian Bath consists in 
exposure of the body to moist vapour at different temperatures. It is 
said to be risky to persons with weak hearts, and there is certainly 
more danger of heat stroke than in the Turkish Bath, in Avhich only 
dry air is used. Either of these baths is useful in rheumatism, gout, 
malaria, renal and skin diseases. 


Scale oe Teaii'eratitres oe Baths (Startin) 



j Water 

Vapour 

Hot Air 

Col.l 

.. 1 .TV* to 

V. 




.. 1 H5'‘ to 

7.^)“ K. 




.. I 7;')“ to 

K. 



Tepid .. 

.. 1 srv to 

I ’. 

‘K)« to !()(!» V. 

to F. 

Warm.. 

.. 1 to 

!•'. 

to lir>" ]•’. 

I (MV to FJU" F. 

Hot .. 

.. : ‘.»s« to 

li::** F. 

Ho'* to F. 

Fjrv to 17(V F. 


E. Air Bath. Hot-air bath may lx* employed like a steam bath, by 
simply arranging a few electric bulbs connected by Avires inside the 
frame-A\"ork whicli supports tlie bed clothes, or by passing hot air. 

Bolus. - A bolus is a large pill containing over 10 grains of poA^- 
dered ingredients. Tlx* most convenient plan when a large dose of a 
nauseous powder is to be administered, is to give it in a cachet, or 
wafer pa])er. 

Buginaria. Bougies are elongated cylindrical preparations con- 
taining active drugs mixed with the suppository basis for introduc- 
tion into the urethral and the na.sal caviti(*s. Bougies are made like 
suppositories but difter from them in shape. 

Anfroptiores are medicated bougies containing a spiral spring 
Avound with fine wire, and coated first with an insoluble layer of 
Avhite gelatin and then with a diluted mucilage. They may be 
medicated Avith cocaine, iodoform, protargol, etc. 

Cachets are Avafer-paper capsules. They consist of tAA^o concave or 
Avat(di-glasK shaped lialves or di.scs of Avafer-pap(*r stuck together at 
the rims by moisture. Any nauseous or bitter drug can be thus 
enclosed betAveen the two halves and SAvallowed Avithout being tasted. 
Cachets should be dipped in Avater immediately before sAvalloAving. 

Capsules.— A capsule is a gelatin .sac enA eloping a dose of some 
nauseous or disagreeable drug. 

Carbasa Antiseptica.— Antiseptic Gauzes are luulmuls .steeped iu 
some antiseptic solution and dried after Avards. The folio av in g is the 
process for an extemporaneous preparation. Take 2 yards of gauze 
having 30 threads to the linear inch, hang it over a string, and spray 
oyer it uniformly the required volume of antiseptic solution on each 
side, turning once or twice until the whole of it is used. Or the 
folded gauze may be dipped into the solution in a deep dish, and 
turned over ami over until the whole of it is equally al).sorbed and 
then taken out, nnfohJed, dried and sterilised, 

Collunaria are lotions used as nasal douches. 
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Collutories are throat or mouth paints; as (Hycerinuin Acidi Borici. 
Oolliitoire is a French term. 

Collyria are eye-lotions or eye-washes. Sometimes they are called 
eye-drops. 

Cremora.— Creams are soft or semi-liquid preparations for external 
application ; having glycerin, soft paraffin or some similar substances 
as a basis, e.f/. (/old (/ream. 

Elaeosacchara. Aromatic Sugars or Oil Sugars. —These are more 
<*ommou on the (’ontinent than in England, and are made l)y triturat- 
ing ll minims of volatile oils to 1 oz. of sugar. They are used as 
da von ring agents. 

Enemata. Enemas. Clysters. Lavements. Rectal Injections. -A liquid 
])reparation introduced into or through the rectum by means of a 
suitable instrument is called an enema. " * 

If the injection is m(‘ant to evacuate the bowels, 1 to 2 pints of 
liquid are injected, the patient lying on his leftside; but when it is 
intended that it should be retained, a small (juantity 2 to 4 ozs. 
should be used. If it is consiilered desirable to introduce d to (> 
pints, the licpiid must be slowly thrown up the bowel while the 
patient is lying drst on his left, then on his right side with his pelvis 
raised, or, if necessary on his knees and elbows, jiressing the anus 
with a tow(‘l whenever there are expulsive cramps. This is best done 
by slowly pouring the tluiil into a funnel to which a long gum-elastic 
tube is attached. It then dows steadily as the result of hydrostatic 

i nessure and is less likely to be ejected. This process is called 
Snteroclysis. It must be borne in mind tliat tln^ jirocess of inj<‘ction 
should be carried on slowly and with occasional pauses, otherwise the 
enema will be expelled by premature contraction of the intestine. The 
temperature of the liiiuid should be 98" F. Cold water is soon 
ri*j(‘cted. 

The following are the chief varieties of enemas with t heir uses: — 

1. Anthelmintic Enemata are chiedy used to expel t bread- wormsy 
(‘.g. infusion of (piassia, or hypertonic saline. 

2. Antispasmodic Enemata. - For this jiurposean injeclion of (Vil of 
'rurpentine, Asafetida (Tr. asafadida (> to 12 ]>.c. in mucilage of starch)* 
Bromides (pot. bromide 1 p.c. with acetyl salicylic ficid (1*5 p.c., and 
mucilage tragacanth, in normal saline), etc., is given when the intes- 
tine is distended with flatus, or getting cramp(‘d. 

3. Astringent Enemata. These are used for checking diarrham. 
rectal haunorrhage, and mucus discharge from the rec'tum and lower 
bowels. 

4. Emollient Enemata.— A decoction of starch, linseed, or barley 
soothes tlie irritable mucous membrane of the rectum and colon. 

5. Sedative Enemata. -'fhese are used in painful affections of the 
rectum, e.g. Tr. opii 0*5 to (5 p.c. in mucilage of starcli. 

6. Purgative Enemata. -These are often lesorted to when the 
lower bowels are to be evacuated. Ordinarily, for an adult 1 pint, for 
a child of four years of age 4 to 0 ozs., and for an infant 1 oz., are 
enough. Soap and warm water, thin grind, and castor oil or olive 
oil, etc., are often used for this purpo.se. (Jlycerin 2 to 4 drs. with an 
equal amount of warm water injected by means of a suitable syringe, 
or a glycerin suppository introduced into the rectum, evacuate the 
bo W(ds speedily. 

7. Nutrient Enemata. — In case where food cannot be swallowed 
by the mouth, or retained by the stomach, liquid glucose or dextrose 
10 p.c. with normal saline may be given per rectum, not more than 
4 oz. at a time. Before the nutrient enema is given the bowel should 
be washed out each morniit<j trith tepid wafer. 

Fomenta. —Fomentations consist of tlannels, cloths, or sponges 
wrung out of hot xvater to which a <lrug may or may not have been 
added, for application to the surface of the body. 

The proper way to apply fomentations is to take a twofold piece of 
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fianiiel lar^e eiiougli to cover the affected part. Immerse this folded 
daniiel in a a kettle of boiling water or pour boiling water over it 
in a basin, and lift it by a pair of tongs or a stick, and pnt it on a 
wringer ~a stout towel or duster with sticks attached to both ends. 
The Avater is then squeezed out as much as possible and the flannel 
applied to the affected part and covered Avith a large piece of india- 
rubber sheeting or oiled silk, extending about an inch beyond the 
flannel. Place over this a thick layer of cotton-wool and bandage. 
If the full effect of fomentation is desired the flannel should be chang- 
ed every 2D or 30 minutes. In the case of tlie feet, hands or forearms, 
dipping them in hot Avater may do. but its tmnperature should be 
maintained by freqinuit small additions of boiling water. 

If it is desired to ])roduce a counter-irritation, oil of turpentine 
may be sprinkled over the flannel before application. This forms the 
turpentine-stupe. For an anodyne or sedative action, laudanum may 
be sprinkled in the same way, cir a few poppy-heads or a little opium 
may be put into the water before boiling. 

Dry fomentation is made by tilling bags Avith hot bran, salt, sand, 
or chamomile flowers. Pottles tilled with liot Avater and covered with 
flannel bags or old stockings may be used for dry fomentation. A 
piece of tlanmd roasted over tire and applied also serves the purpose. 

Hot Antiseptic Compresses.-- These consist pf folds of lint or cloth 
soaked in hot antiseptic lotions and coA’ered Avith a piece of water- 
proof, oiled silk, or guttapercha tissue ; as Boric Acid ( ’ompress. 

Fumigation is a local or general bath of volatilised drugs. Sulphur 
and mercury are chiefly used for this purpose. Mercurial fumigation, 
either (jeneral or locals has long been used in the treatment of secon- 
dary syphilis. 

Gargarismata. Gargles.- -A gargle is a liquid preparation used for 
topical action on the mouth, throat, and pharynx. A gargle may be 
any of the following kinds : — 

1. Stimulant Gargle, that stimulates the mucous membrane and 
glands; as (\‘ipsicum ('Fr. Capsicum 2 drs. to Water 8 ozs.). Myrrh, 
Eucalyptus Gum (2 drs. to 8 ozs.), etc. 'Fhese gargles often relieve 
deafness due to olistruction of the eustachian tube by increased 
pharyngeal secretion. 

2. Astringent Gargle, that checks excessive secretion ; as iron 
.salts, zinc salts, alum (12*5 p.c.), tannic acid ( J dr. to 8 ozs.), astringent 
infusions, etc. 

3. totiseptic Gargle, that removes foul secretions and odours; as 
carbolic acid (5 p.c.), boric acid, potassium permanganate (0*025 p.c.), 
etc. 

4. Demulcent Gargle, that remoA-es burning and irritation ; as 
barley Avater, linseed tea, ispaghul seed tea, milk, etc. 

Gossipia Antiseptica. Antiseptic Cottons are made by charging 
absorbent cotton-wool Avith various antiseptic drugs. This is done 
by soaking cotton in some saturated antiseptic fluid and afterAvards 
drying it ; as Gossip. .iW.idi Borici, Gossip. Acidi Salicylici, etc. 

Guttse. -Drops are liquid preparations used as drops ; as eye-drops, 
drops for the ear, etc. 

Haustus. Draught. -A liquid preparation or mixture Avhen taken 
in a single do.se is called a draught ; as castor oil draught ; hydrate of 
chloral draught, etc. 

Insufflations arc powders bloAvn into the throat, nostrils, or larynx. 
Laryngeal insnfllation can be managed thus ; — A vulcanite tube curved 
at a suitable angle, having an aperture coA^ered by a slide, through 
Avhich the medicinal powder is introduced, is carried over the tongue 
to the laryngeal orifice, and the powder is either blown in by the 
month or by an elastic bulb attached to the end of the tube. This 
instrument in called “Pulverflator.” A quill or a tube half filled with 
powder and blown by the mouth may do for nostrils and throat. 

Jujubes are lozenges made of gum acacia and sugar. They are 
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prepared by boiling to a suitable consistence, gum acacia 16 lbs., sugar 
7 lbs. and water J gal. They are sometimes covered with a coating 
of crystallised sugar. 

Linctus. - Lincture or Loch is a thin confection to be slowly 
swallowed in small doses, so as to act on the throat. The basis of 
linctus is either treacle, syrup, honey, or any other sweet viscid 
substance. When powders are the active ingredients they should be 
made very flue, before admixture with the basis. 

MasssB. Masses consist of ingredients mixed together to the con- 
sistence of a pill. They are oflicial in the T.S.P. 

Mollinum is an ointment prepared with inollin or superfattiMl soap. 
It is easily washed otf with water forming a lather and leaves the 
skin fresh and supple. As Mollinum Hydrargyri. Mollin contains 
17 p.c. of uiicombined fat and ^10 p.c. of glycerin. 

NebulsB are solutions of drugs in aqueous, oily, alcoholic, or 
glycerinated nH‘dia to he sprayed into the throat by the help of a 
spray-producer ; as Nebula Adrenalini et Cocaime. 

Opodeldocs or Saponimenta are preparations having as their basis 
soap liniment. Medicated opodeldocs are oflicial in (Continental 
Pharmacopoeias. 

Pastillus or Pastil is a soft .jnjiibe variously medicated, having 
glycogelatiii as its basis instead of gnm acacia and sugar. These are 
used like lozenges. x\s PastilU Mentbolis. 

Perles are minute jiills. 

Pessi. —Pessaries resemble suppositories, but are intended for 
introduction into the vagina. 

Pigmenta. -Paints are liquid preparations used for application to 
the throat, skin or other parts. xV pigment differs from a collntoire 
in that the former is used as a paint for any i>art of the body, whereas 
the latter is for brushing the throat or iilouth only. As Pigmentnm 
chrysarobini, Pigmentnm lodoformi ('o. 

Sprays are liquid pro])arations intended for a])plication to the 
upper air passages through an atomizer. 

Steatina. -Steatins. Ung. Extensa or Salve Mulls are ointments of a 
liard consistence spread on muslin, and capable of being folded and 
cut at pleasure. Mutton or land* suet form their principal basis. 

Sticks or Pencils are solid cylindrical lods piepnred by fusing 
drugs and pouring the melted mass into suitable moulds ; as toughened 
and initigiited caustics. When the melted mass is poured into a 
conical mould it is called a cone ; Jis a Menthol Pone. 

Styles are thin bougies about 2 inches long for introduction into 
the lachrymal sac and nasal duct. 

Triturationes. -Triturations are solid dilutions. These are inti- 
mate mixtures of substances witb lactose. 

Varnishes are preparations which, when apidied to the skin, 
evaporate and leave a coating. Varnishes are often medicated. 

wafer papers are used to wrap round nauseous or bitter powders 
to disguise their taste. They are made of flour and water, and 
become limp when moist. Cachets consist of the same material. 
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ADMINISTRATION OF DRUGS 
CHANXKLS FOR ADMIXISTRATION OF DRUGS 

Thk following are the various channels throu^li wliich 
drugs can be introduced into the system either for their local 
action or for systemic eftects after absorption : — 

1. The Digestive tract is the most important and the 
ordinarily selected route. 

(a) Thp — We administer drugs by this route 

either for their absorption by the alimentary tract, or for their 
local action. Sometimes drugs i)ro(luce systemic edect 
through absorption by the mucous membrane of the mouth. 
Nitroglycerin is often used by this route, and is more effec- 
tive than when swallowed, because it avoids the portal circu- 
lation. SHhliiujual administration of adrenaline is adopted 
to avoid decomposition of the drug in the stomach. For 
local action we use gargles, paints, ])astilles, lozenges, etc. 

(a) The pharmix is reached by pigments, pastilles, collu- 
tories, sprays, iusufllations, lozenges, jujubes. 

(c) The Stomach and — Drugs are administered 

by this route either for their local action on the stomach and 
intestine, or for their systemic c^ffect after absorption. For 
local effect on the stomach, digestive ferments, direct emetics, 
or gastric sedatives are generally used. Purgatives are used 
for their effect on the intestine and these unfold their action 
on reaching this part of th<‘- gut. Sometimes drugs are 
administered for action on the intestine and not intended to 
be dissolved or decomposed in the stomach. Such drugs are 
administered in keratin coated or salol varnished pills. 

Put the greatest use of drugs by this route is for their 
systemic effect after absorption. The absorption of a drug is 
influenced by (i) its sohihilifjf, and (ii) the conditions under 
ivhich it is administered. Thus, a pill takes a longer time to be 
absorbed than a mixture. Again, salines are more rapidly 
absorbed than metallic salts or alkaloids. A drug acts more 
rapidly on an empty stomach than on a full one. On an 
empty stomach with a healthy mucous membrane crystal- 
loids in solution pass readily through the vessel walls. 
(Colloids on the other hand require to be digested and emulsi- 
tied before they can be taken up by the blood-vessels and 
the lacteals. Mixtures, draughts, pills, powders, boluses, 
emulsions and confections are administered by this route. 

(d) The Rectum. — The drugs are sometimes administered 
by this channel either for action after absorption, or for 



CHANNELS FOR L. 


tlieir local action on the bowel, c.(/., suppositories, enemas, 
etc. This route is taken advantai^e of to introduce nutrients 
{e.g., glucose), and saline solution to maintain the strength 
of the patient, to counteract toxicmia, or to keep up the 
action of the kidneys. 

2. The Respiratory tract is the next most important 

route. ^ 

(a) The Nose . — Drugs are administered by this route 
either for their local action in the nose or the lungs ; or 
for reflexly stimulating the heart and respiration, or for 
systemic ettect after absorption. Inhalation is carried on 
by the nose and the mouth. For local action we use col- 
lunaria, snutts, bougies, paints, insutllations or sprays and 
nasal lavage. Sometimes drugs arc sprayed into the nose 
for action after absorption, c.//., the use of ])ituitary extract 
in the treatment of diabetes inspidus. (See pituitary). 

[h) The Larifnx is reached by inhalations, insufilations, 
splays and pigments. 

(c) The Through this channel vapours or ato- 

mised drtigs rapidly enter tlic system. Ether, chloroform, 
and other gaseous amcsthetics are used to produce general 
arncsthesia after absorption from the lung surface ; C ()2 is 
used to stimulate the respiratory centre ; and various anti- 
septics are used in septic conditions of the lungs for their 
local eftects. Lipiodol is intro<luced to visualise the condition 
of the lungs and the bronchioles under X-rays. 

3. Th^^Skin. — By the following methods, we can intro- 
duce Tiicdicaraeuts into the body through the cutaneous 
surface: — 

(rt) Enepidermic . — In this method, drugs are simply kept 
in contact with the unbroken skin without friction or 
rubbing. Pastes, plasters, poultices, fomentations, pigments, 
creams, ointments, etc., are thus applied. 

{h) Epidermic, Tairoleptic or Inunction . — In this method 
drugs are rubbed into the unbroken skin to promote tlieir 
passage between the cells of the epidermis. For this purpose 
the drugs are either dissolved or mixed with oils or fatty 
substances. Familiar examples are the cod liver oil inunction 
in the treatment of rickets, and the use of blue ointment in 
the treatment of syphilis. This method is best suited for 
children, or for persons who cannot take oils by the mouth. 

(c) Cataphoresi^ or Ionic Medication . — Drugs when in 
solution split up into tlieir component molecules or ions. 
When a constant electric current is passed through them, 
the metallic ions and basic radicles are driven away from 
the positive polo, the acid radicles are driven away from 
tire negative pole. This is utilised in medicine by soaking 
a thick pad in the solution of the drug to be used, attaching 
the negative pole of the pad when one desires to drive acid 
radicles to the tissues, the positive pole being on a neutral 
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part. The e^cact opposite holds good vvheu basic radicles 
have to be driven into the tissues. 

(cl) Iniradermal or inimcutaneous injection is the intro- 
duction of substances between the layers of the skin. This 
is done in certain skin tests, as the Schick test for diphthe- 
ria, or for the production of infiltration anjesthesia. 

(c) Inoculation.-— In this, the epidermis is punctured or 
scarified for introduction of medicaments ; as vaccination. 

4. The Su bcutaneous Tissues . —These are reached by 
hypodeiafiteTlSjeetion, which is effected by a small syringe 
to which is attached a fine hollow needle. By this method 
the drug is quickly absorbed by the lymphatics and the 
blood-vessels, and any possible reaction in the stomach which 
may destroy its effect is avoided. Moreover one knows 
exactly the quantity of drug introduced into the system. It 
has however the disadvantage of forming abscess, which may 
be sterile from irritant drugs, or septic due to infection from 
faulty technique. 

Ilypodermoclysis is the introduction of large (iiiantities 
of fluids into the subcutaneous tissue, as injection of saline 
or glucose. 

5. The Deep Tissues. — By the same instrument drugs 
can be ifitroducett inticrtTi^eeper structures, e.ry., the muscles 
and nerves. When the injection is given into the muscles 
it is called intramuscular injection^ and is generally given 
into the gluteal muscle. Intramuscular injections are given 
when the quantity to be injected is large, or when suspen- 
sions of insoluble drugs are used. Apart from the precau- 
tions necessary for all injections, the possibility of injecting 
the dnig into a vein, or puncturing a nerve, should be kept 
in mind. Oases are on record where much harm has been 
done by injecting an irritant drug into a nerve. Familiar 
examples of intramuscular injections are those of calomel or 
bismuth in the treatment of syphilis. 

6. TheBloodsTOasek — ^brough these channels, blood 
and salibi&''^uidare transfusedy and drugs are administered 
intravenously. It is the most rapid and certain way of 
bringing drugs into the circulation and tissues, and is 
generally used when a definite concentration of the drug is 
required very rapidly. Thus, during an emergency, when 
immediate action is necessary it is largely used, e.g.y intra- 
venous injection of saline solution in the treatment of 
collapse of cholera ; of strophanthin in cardiac failure ; of 
glucose and insulin in diabetic coma. It is also used for 
certain drugs which are either decomposed in the digestive 
tract, or are too irritant to the stomach and subcutaneous 
tissues. Well known examples are the uses of antimony 
preparations in the treatment of kala-azar ; neosalvarsan in 
the treatment of syphilis ; and tryparsamide in the treatment 
of trypanosomiasis. The drugs used by this route must be 
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in complete solution and must not react with the proteins 
of the blood. Unless there be deftnite indications, this route 
should be avoided. Injection of foreign substances directly 
into the blood alters the e([uUibrium of the colloids which 
in itself may cause alarming symptoms by producing 
flocculation shock. 

7. The Serous Cav ities. — These are only useful when 
the locaTactToh'oTlhe 3^^ is required. 

(a) The Pleura. — In empyema, we can wash out the 
])leural cavity with antiseptic lotions. 

(b) The PerUoneiim . — An injection of saline solution has 
been advocated in conditions of collapse. The peritoneum 
may be washed out with antiseptic fluids in some varieties of 
peritonitis. 

(V) The Tunica Vaffinalis . — Tincture or the weak solution 
of iodine, li(piefied phenol or sodium morrhuate is sometimes 
injected to produce an adhesive inflammation in hydrocele. 

8. The apd 

myo tics, and drugs for local action on the conjimctivje and 
lachrymal ducts are applied either as collyria, ointments, or 
powders. 

9. The Ear is reached by injections, drops, insufflations, 
etc. 

10. The Bladder and Urethra by injections and bougies. 

11. TH^yagina-a«d"UterTO by douches, injections, pig- 
ments, p'es^ries, medicated cottons, etc. 

12. Superior longi tu dirml siims is often punctured to 
introduce di’ugs in cases oT infants when other veins are not 
accessible. Tliis corresponds to intravenous injection. 

13. Ir^aspip al injecti on through lumbar puncture is 
done foV'^OieU’eatment of cerebrospinal meningitis with 
antiineningococcal serum, for the production of spinal anies- 
thesia, or for the introduction of magnesium sulphate or antite- 
tanic serum in the treatment of tetanus. Diftusible subs- 
tances are readily absorbed from the subarachnoid space. 

14. Intra ventricular injection is don e after trephining 
the skull in ca-ses where the ventricles are to be reached. In 
infants under 18 months this can be reached through the 
anterior fontanelle. 

15. Infa ^ardiac resorted to in case of 

sudden stoppage of an otherwise healthy heart. The best 
example is the intracardiac injection of adrenaline in collapse 
under antesthesia, carbon monoxide poisoning, etc. 

DOSAGE OR POSOLOGY 

Having selected a drug and the route fhrough which it is 
intended to be administered, the student should determine its 
dose. The word “dose’^ as ordinarily understood, means the 
quantity of a drug which is necessary to produce a certain 
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pharmacological action either at once or after repetition. 
The study of these doses is called posology. By a maxhmim 
dose ismnderstood the largest quantity which may be given to 
an adult without producing evil effects ; and by a minimum 
dose, the lowest (juantity wdiich is necessary to obtain a 
physiological action. The B.P. doses represent only average 
ordinary doses for an adult. The student should bear in mind 
that the action of a drug varies with diff'erent doses. Thus, 
tartarated antimony is a diaphoretic in 3^2 to ^ gr., and an 
emetic in to 1 gr. doses ; ipecacuanlia powder is an ex])ect- 
orant in 5 to 2 grs., and emetic in 15 to 50 grs. Though the 
B.P. posolog}' is meant as a general guide, yet the ])racti- 
tioner can reduce the minimum and exceed tlie maximum 
limits of the pharmacopteial doses. 

in determining doses, the following circumstances wshould 
be taken into consideration : — 

1 . Age. — The dosage varies considerably with the age. 
By adult dose is meant the dose for a ])erson between 
20 and 00 years of age. Children should get a fractional 
part of the adult dose. A practical method of calculating 
the children’s doses under 12 years is given by Young. 
The rule is to divide the afje in years hy the aye in yeah s 
plus VI \ the result iny quotient is the proper fraction of an 
adult dose. Thus the dose 


for a child of 1 year, will be \ of an adult dose 

l-rI2 13 


4 years 


_4 

4+12" 


1 

4 


CowUnrj’s Itnle.- AdnU dose X birth ^d a y 

24 

The dose for a child of three years old will be tjV or I of 
adult dose. 


Dilllng's formula is when calculating with metric 

weights. 

Prom 12 to 10 years, 4 to and from 17 to 20 , I to 4, 
are the proportions. Over 60 years, the dosage should 
again be diminished slightly. Por hypodermic medication, 
the dose is one-half of what is given by the mouth, and 
for rectal medication, it is the normal dose plus one-fourth, 
except in the case of strychnine, which should be exhibited 
in smaller quantities than when given by the mouth. 

2. Sex. —Women, as a rule being more delicate than 
men, cannot bear full adult doses. The menstrual period 
should also be taken into consideration. Por instance 
<iuinine, if given during the i)eriod, may cause alarming 
luemorrhage. 
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Size and Body Weight.— Tlie quantity ^vhiclI is 
required to y)roduce a certain physiological effect in a 
strong, healtliy, and stout ])crson of more than average 
size and weiglit, is certainly not necessary to produce the 
same action on a thin and weak individual. 

4^ Temperament has some influence on doses. A 
]>ersoiv with a sanguine or nervous temi)erainent recjuires 
smaller doses than one with a lymphatic one. 

5.^ Idiosyncrasy. — Indivhlual s uscep tibility to the action 
of a particular drug or drugs has long been recognised. 
We often come across a patient who cannot take a grain 
of potassium iodide Avithout coryza, though ordinarily 
many can take it in larger doses Avithout inconvenience. 
<iuinine sulphate does not agree AvitH many. Others again 
are readily salivated by (piite small doses of mercury. 

().*’ Toleration and Habit. — (kntain drugs, fail to pro- 
<luce the same effects Avith the same dose, Avhen continued 
for a lengthened jieriod. This is what specially happens 
with opium. Its dose must be increased after a Avhilo in 
order to get the full or the original effects of the drug, 
'rhis gradual loss of activity is due < o toleration by custom. 
Sometimes the person taking it becomes so addicted to its 
use that he actually craA^es for and indulges in it, to the 
<lctriiaeiit of his health. This craving for a particular drug 
is called a habit. Idke opium-habit, persons may contract 
alcohol-habit and cocaine-habit. Tolerance is also established 
in the case of arsenic, as the arsenic-eaters of Ntyria. 
{See Arsenic). 

7. Rate of Absorption and Excretion.— The quicker 
the absorption, or the slower the excretion, the greater is 
the effect produced by a drug. Thus morphine, subcuta- 
neously injected, rc(iuires a smaller <lose to producx^. a definite 
action, Avithin a definite period, than what is necessary if 
administered by the mouth or rectum. 

8. ^ Mental Condition. — A morbid inclination of the mind 

towards the action of a particular drug inmeases the action 
of the same. Thus, if a patient can be convinced that he 
will sleep by a certain draught, a i^mall dose of a hypnotic 
may induce sleep. , ' 

9. Fasting.— A drug acts more poAverfully on an empty 
stoiffh-ch than on a full one. Thus the same quantity of alcohol 
which would intoxicate a person if taken on an empty stomach, 
can be ingested Avith impunity if taken during or after meals. 

^10.^ Disease. — Many diseases considerably modify the 
dosk^e of medicines. Thus, opium is borne in surprikiiigly 
large doses in biliary and renal colics. Large dokfes of 
mercury are tolerated in syphilis. ' ...» 

11. Climate. — It is a well-known fact that alcohol can 
be consumed in larger qirantites in cold countries than ^ in 
hot climates. 

4 
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12. Time of Administration. —Vital force is lowest at 
the early hours of the mo ruing. Consequently, in debilitat- 
ing diseases, simulants are more necessary at this time than 
later on in the day. It is useless to administer even a very 
large dose of chloral hydrate when the person is in active 
labour ; it should be given at bedtime. Cod-liver oil should 
always be given after food ; given at any other time it may 
derange digestion. Iron and arsenic should always be given 
on a full stomach. 

13. Preparations of a Drug.— Alkaloids, glycosides,, 
neutral principles, extracts, etc., are all prescribed in smaller 
doses than the crude drugs from which they are prepared.^ 
Thus, for 2 grs. of emetine, we should have to prescribe about 
25 grs. of ipecacuanha powder. 

14. Accumulation. — Ordinarily a drug after introduction 
into the body is either slowly or rapidly excreted. But if 
we continue to administer it very frequently for a sufficient 
length of time, t.e., so quickly that it cannot be fully elimi- 
nated, a time may come when it will accumulate to such an 
extent as to produce suddenly toxic symptoms. This ia 
called the cumulative action of a drug. It may be caused by 
the following circumstances : — 

(a) Rapid absorption and slow elimination of a drug, — This 
occurs in the case of lead and mercury, both of which are 
eliminated slowly and with difficulty, by the kidneys. 

(h) Slow excretion due to fixation of the drug in the tissues. 
— Digitalis is cited as an example of this class. During a 
course of digitalis treatment, if no precaution is taken,, 
symptoms of poisoning may suddenly develop, without any 
increase of the dose. 

(c) Sudden solution and absorption of a sparingly soluble 
drug owing to some changes in the contents of the intestine, 

ANTAGONISM AND SYNERGISM 

By antagonism is meant the weakening or prevention of 
the action of a drug by that of another. An antagonist may 
be a drug, or a substance formed in the body. They may 
act by (1) Distoxication^ i.e., by chemical combination with 
one another, c.//., free acids and alkaline carbonates, oxalates 
and lime salts ; (2) True antagonism. Here the drugs have 
no chemical affinities for, nor do th^y react with, each other, 
but produce opposite effects by acting either on (a) the same 
structures^ as bromides and strychnine on the spinal cord ; 
or (6) different structures, e.r/., adrenaline and amyl nitrite; 
the former constricts the vessels by stimulating the nerve- 
endings, while the latter dilates the vessels by direct action 
on the muscles. 

Just as 1 he weakening or prevention of the action of 
one drug by that of another is known as antagonism, the 
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one-sided or reciprocal augmentation of such action is known 
as synergism or potentiation. For example magnesium sulphate 
and sulphuric acid make a stronger purgative than magne- 
sium sulphate given alone. It has been found that doses of 
cocaine which by themselves produce no appreciable effects^ 
very markedly increase the effects of adrenaline on the 
vessels, the dilator of the iris, etc. Bromide and chloral 
hydrate make a better hypnotic than either used alone. 


INCOMPATIBILITY 

A prescription should not contain such ingredients which 
can counteract one another either physically, or physiologi- 
cally, when mixed together. If they do so, they are known 
as incompatibles. 

Incompatibility, therefore, may be of the following 
kinds : — 

I. Physical. — This is also known as pharmaceutical and 
occurs when the ingredients are not soluble in water, so as 
to produce a clear solution. As oils, insoluble powders, some 
spirits, resinous tinctures, some extracts, etc., when ordered 
in a mixture. 

II. Chemical. — Such drugs should not be prescribed as 
would chemically react on one another, unless such a reaction 
is desired. Chemical incompatibility can be classified under 
two heads : — 

A. Homogeneous, — In this no visible change of form, such 
as the liberation of a gas or formation of a precipitate occurs^ 
though the colour may bo changed. Thus, acids and bases 
are chemically and physiologically incompatible with each 
other ; e.g,, lactic acid with lime water, diluted hydrochloric 
acid with aromatic spirit of ammonia. Again, if the result- 
ing salt is soluble and poisonous, the chemical neutralisation 
cannot resist the toxic action, as hydrocyanic acid and 
alkalies, for KCN is as poisonous as IICN, although the 
alkaline carbonates are not incompatible with HCN. 

B. Heterogeneous. — In this there is a visible change of 
form, i,e., the production of a gas or a precipitate ; CO 2 is the 
chief gas liberated in such a decomposition, sometimes HaS. 
The precipitates or the insoluble compounds form the largest 
chemical incompatibles. This class can again be subdivided 
into : — 

1. Intentionah^SeiAlitz powder, black wash, all effer- 
vescing mixtures, etc., are examples of this variety. 
Vegetable astringents with chalybeates, and lead salts with 
solutions of opium also come under this category. 

Unless, the incompatibility in the prescription is inten- 
tional the dispenser should first consider whether the 
incompatibility 's of such a nature as would endanger the 



52 


ADMINIISTKATION OF DRUOS 


life of the patient, when it should be referred to the prescri- 
her ; if it is not of such a nature the prescription should be 
dispensed as ordered adopting such method as will give as 
satisfactory a combination as can be expected under the 
circumstances. 

2. Avoidable, — This form of chemical incompatibility is 
very difficult to master. A complete knowledge of chemis- 
try and solubility of drugs can only help the student out of 
this difficulty. The following rule would greatly minimise 
his errors ; —‘‘A drug should never he ordered in eombinatiou 
with any of its tests or antidotes^ Thus, carbonates should 
not bo given with free acids (except IICN); acid salts, basic 
salts, double citrates, c.r/., scale preparations of iron, halogens, 
with solution of ammonia, etc. 

Alkaloidal salts, with the exception of quinine sulphate, 
quinine tannate, quinidine sulphate, pliysostigmine salicylate, 
ergotoxine ethanesulphonate,. emetine and bismuth iodide, 
and pelletierine tannate, are soluble in water, although the 
free alkaloids are only sparingly soluble. Therefore alka- 
loidal salts should not be prescribed with alkaline carbonates 
or hydroxides, e.r/., lupior strychnine with aromatic spirit of 
ammonia^ morphine salts with bicarbonatcs of sodium or 
potassium, as free alkaloids will be precipitated. I^)tassium 
iodide and tannic acid also throw down alkaloidal j)recipitates, 
specially if the solution is concentrated. Many fatal accidents 
have taken place from swallowing the last dose of a mixture 
containing a poisonous alkaloidal precipitate. Although, 
to some extent, the alkaloidal incompatibility can be avoided 
by the addition of HCl and alcohol yet it is a safer plan to 
follow the following practical rule, viz. “A// poisonous 
alkaloids as far as possible should be prescribed in sinijde solu^ 
iton, and fwt in too concentrated a stafe.^^ 

Sometimes explosive combinations result from inattention 
to grave incompatibility (see below); 

III. Physiological.— When the pharmacological action 
of a drug is antagonised by that of another, both drugs are 
physiological incompatibles or antagonists. It is presumed 
that this antagonism takes place either in the blood or in the 
tissues. We do not know any drug which can fully and 
completely counteract the action of another on all points, 
though instances are common where partial antagonism takes 
place. Thus, opium contracts the pupils and depresses the 
respiratory centre, belladonna dilates the pupils and sti- 
mulates the respiratory centre (see Opium and Belladonna) ; 
hence both of them are partially physiological incorapati- 
bles to each other. Digitalis counteracts the action of 
aconitine on the heart ; and strychnine and brucine that of 
bromides and chloral hydrate on the cord. The depressant 
action of aconitine on the heart is also neutralised by the 
stimulant action of atropine. Pilocarpine increases, while 
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ntropine decreases, both salivation and perspiration, {see 
Antagonism, page 60j. 

• EXPLOSIVE COMBINATIONS 

(Certain drugs, such as chlorates, bichromates, iodates, 
nitrates, picrates, x)erraanganates, oxide of silver, etc., are 
rich in oxycfen or part with it very easily ; while others, such 
as sulphur, sulphides, iodine, reduced iron, hypophosphites, 
organic powders, charcoal, camphor, iodide of iron, ammonia 
salts, essential oils, etc., are easily oxuUsahle, An admix- 
ture between any two of these classes is sure to result in an 
explosive combination. The following are a few tyi)iGal 
examples : — 

1. A few tiibleis of potassium chlorate kept in a pocket with a 
ho.x: of safety matches caused explosion. 

2. Potassium chlorate with tannic acid, catechu, morphine hydro- 
chloride, or jrallic acid mixed as a dry powder has been known to 
explode. 

3. A mixture of liquor ferri perchloridi, >?lycerin and potassium 
chlorate explodes when warm. 

4. (Calcium hypophosphite alone, when triturated hard, sometimej^ 

causes explosion. Never heat it with glycerin. . . 

5. Potassium permanganate should not be made into a pill with 

V(‘getable extracts or combined with glycerin. . 

(>. Oil of turpentine and sulphuric acid, and amber oil and nitric 
acid are sure to explode violently. ' ^ 

7. Oxide or nitrate of silver with creosote forms a compound 
which may take lire if it becomes warm. 

8. Ohrotnic acid with glycerin, ether, strong alcohol, or organic 
substances causes an explosive combination. 

I). (^hloral hydrate and spt. ainmon. aromat. in a mixture may 
libenite so much chloroform as to explode. 

10. Bismuth subnitrate and sodium bicarbonate given in a mixture 
liberate 00,, and may cause an explosion if the bottle is corked 
before allowing the gas to escape. 

11, Tr. iodine and solution of ammonia should not bo prescribed 
together as iodide of nitrogen is formed, which causes explosion. - 

. 12. Erythrol tetranitrate is very sensitive to percussion. A yoni>g 
chemist lost his life from explosion due to the rubbing of the tOfra- 
nitrate with milk-sugar in a mortar. 

13. Chloride of lime triturated with sulphur Causes explosion. 

POISONOrS (COMBINATIONS 

1. l^otassium chlorate and potassium iodide in solution, do- not 
react in ordinary temperatures but in the body produce a poisonoim 
product, probably iodate of potassium. 

’ 2. Potassium chlorate given with syrup of ferrous iodide liberates 

free iodine in the stomach and causes severe gastric irritation. 

3. Hydrocyanic acid dilute with metallic hydrates, carbonates, 
subnitrates, or siibclilorides forms cyanides of metals which are more 
])pisonous than the acid. * " 

COMBINATION OF DRUGS 

The inain object of the prescriber should be to present'his 
patient >y*ith an eftpetive and rational prescription free fi^om 
incornpatibles. An admixturo of several ill-nndenstood and 
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ill-chosen drugs, can no longer be tolerated in these days of 
rational therapeutics. No drug should be ordered unless the 
prescriber is sure of the pharmacology of the drugs he is using. 
Simplicity in combination should be the rule, but it doelT^ot 
follow that one drug only is to be prescribed at a time. An 
effective combination of judiciously selected drugs is of 
great value in the treatment of disease. The following are 
the advantages of a good combination : — 

1. By a combination of various drugs, whose actions bear 
resemblance with one another, we can augment or intensify 
certain properties of a drug. — Thus, a mixture of chloral 
hydrate and potassium bromide makes a better hypnotic than 
either given in large doses, (see Synergism, page 51). 

2. By a careful admixture of cor ri gens, we can correct un- 
pleasant and undesirable properties of a drug. — Thus, ginger 
is added to Pulv. Rhei Co., Pulv. Jalap. Co., to remove grip- 
ing. Hydrobromic acid lessens cinchonism. 

3. By a combination of two or more drugs, individually 
producing entirely different physiological effects, we can some- 
times increase the potency of a remedy in a part icular direction. 
— Thus, by combining mercury with digitalis and squill, we 
can increase the diuretic properties of the latter drugs. 

4. By mixing such drugs as chemically decompose each 
other we at times get better results from the resulting products. 
— Thus by giving potassium or sodium bicarbonate with citric 
/icid, we get the benefit of carbonic acid gas and potassium 
or sodium citrate. 

5. By a combination of such substances as would assist the 
solubility or absorption of a drug, a more effective remedy can 
be obtained. — Thus, salicylic acid is almost insoluble in Avater, 
but it is rendered entirely soluble by the addition of borax, 
alkaline carbonates, hydroxides, etc. The absorption by the 
skin of the alkaloids of belladonna is greatly facilitated if 
belladonna is combined with fat, glycerin, oil, or chloroform. 

ART OF PRESCRIBING 

WEIGHTS AND MEASURES IN A PRESCRIPTION 

The weights and measures of capacity and length to be 
used in a prescription are those of the Metric System {see p. 
11). The Imperial system however is still used, and also 
the scruple, though rarely. Besides, certain signs indicating 
weights and measures of capacity are also common, which 
have not been ofiBcially recognised. They are : — 

Gr. ~ Granam, 1 grain =^4^ of a Troy ounce, or of an Avoir- 
dupois ounce. 

3 Scrupnluiu, 1 scniple = 20 grains. 

5 = Drachma, 1 drachm =3 scruples or 60 grains or J of a fluid 

ounce, or 60 minims. 

5 as Unol^ 1 ounce •- 1 Troy ounce (480 grs.) or 1 fl. oz. (480 
minims) or 437.5 grains of water. 
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M* = Minimum, 1 minim = ^*0 part of a drachm or the volume of 
0.91145 pfraiii of water. 

(Ut. = Gutta^ 1 drop, supposed erroneously to represent 1 minim. 

<). 7 = Octarius, 1 X)int = 20 fluid ounces, or I J lbs. of water. 

• C. = Congius, 1 gallon = 8 pints or 10 lbs. water. 

* As these symbols are apt to be misleading, the H.P. recommends 
that prescribers should cease to employ them. Solids should be 
prescribed in grains (gr.), when Imperial system is used, and ounces 
(oz. = 437.5 grs.) ; and liquids in minims (m.) and fluid ounces (fl. oz.). 
The quantities should be written in Arabic numerals. The symbol 
of gramme should be G. and for grain (gr.) 

When ‘drop’ is used it should be measured by means of a tube 
which delivers in. 20 drops 1 G. of distilled water at 15° C. 


English Domestic Measures 

A tea-spoonful = 1 fluid drachm, or a little more. 

A dessert-spoonful = 2 fluid drachms (about). 

A table-spoonful = 4 fluid drachms or */* ounce (about). 
A wine glassful = 2 fluid ounces, or more. 

A gill = 4 fluid ounces, or more. 

A tea-cupful -- 7 fluid ounces or more. 

A breakfast-cupful =8 fluid ounces or moi c. 

A glassful = 12 fluid ounces or more. 

A tumblerful = 15 to 20 fluid ounces. 


These are only average measurements, for no cups or spoon.s are of the 
5;ame size. 


Indian Domestic Measures 


MEASURES OF CAPACITY CURRENT IN THE BENGAL PRESIDENCY 

A Ilalf-kancha = V« chattack or Vtjs seer = 2 tt. drachms (about). 

A Kancha = ‘h ch. or V«» seer — 4 fl. drachms, or 218.75 grs. of distilled water. 
A Half-chattack = ‘/h poa or V® seer — 1 fl. ounce labout). 

A Chattack — ‘/4 poa or »/i« seer = 2 H, ounces (about). 

A Poa — */4 seer — 8 fl. ounces (about). 

A llalf-seer = seer = IG fl. ounces (about). 

A Seer or G4 kancha, or IG chattacks — 32 fl. ounces (about), 


MEASURES OF CAPACITY CURRENT IN THE BOMBAY PRESIDENCY 

A Sundia-palliful = 1 drm. 

A Curd-palliful — 5 tollas or 2 ounces, 

A Swayapak-palliful = 10 tollas or 8 ounces. 

A Panchpatriful — 8 or 12 ounces. 

A lota or tambiaful = 3 or 4 lbs. 

Indian Domestic Weights 

1 Rupee or 1 tola = 180 grains 

*/* „ ., = '.K) „ 

*/4 „ V’4 „ = 45 ., 

1 Nickel 2 anna — iX) „ 

1 „ anna = GO „ 


PRESCRIPTION WRITING 

A proscription is simple, when it contains a basis and a vehicle 
-or excipient with or without a corrective; and complex when it 
contains several adjuvants and corrigents besides the basis. The 
^construction of a model prescription should bo in the following 
order 

1. The superscription, which consists of the symbol Re. which 
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Originally symbolized the planet Jupiter, but now stands for recipe^ 
or take thou. 

2. The inscription, or the body of a prescription, consisting of the 
names and quantity of drugs ordered, and contains the basis, or 
the chief ingredient; the> 'ddjumnt, to assist the action of the 
basis; the cnrngentj to correct the injurious effects of other in- 
gredients; and the vehicle or excipient, to give the t)rescription 
a suitable form. 

3. The subscription) or the directions to tlie dispenser, such as 
miscBy fiat^ mist, mlula, etc, 

4. The signalure (from L. *S7//nrifiire -let it be labelled) or the 
xlirections to the patient. This is written either in Knglisli or in 
vernacular. 

5. The Prescriber’s name or initial and the date. 'Phese ar(^ 
put at the bottom. 'Phe patient's name should be written at the 
top of the recipe. 

'Phe following is an example 

Patif^nt'a vame 

Saperscription : Ke 

C Ciuinina' Suli^lias, g:i‘. 10 f basis) 

I Acid, trydrobrom. m. 10 (ar/ywcrtw/) 

Inscription: ■ \xi^.C^ivurrifieut,. 

Aqua Ohloroforml, ad tt. oz. 1 (rc/z/r/ro 


Snbscription : 

Signature : 

Date : 


( Fiat mistnra, Miscu? 

I Mitte talis six 

Two table-spoonfuls thrice a day 

Presrribpr's Xante : 


It will be observed that quinine is . given with the object of 
checking malaria, and as the sulphate is insoluble in water, Acitl. 
Hydrobromic. Dil. is used to dissolve it, and also to prevent cincho- 
nisni. t^hloroform Avater is used as a diluent and to make the dost** 
a measurable quantity. A vehicle may be of no medicinal value, 
e.g., plain Avater, or only used to give davour. Sometimes it has a 
medicinal value, as Avhen infusions are \ised. ‘‘ad'^ tl.oz. 1 imsvns 
that after all the ingredients Iuiah* been measured the vehicle should 
be added to make the total quantity one ounce. 

In the above prescription the quantities have been given forasinght 
dose, and the dispenser is asked to supply si.\ doses. Sometimes, 
however, instead of depending on the di.spenser to calculate thi^ 
total quantities of each ingredient, the physician makes the mental 
calculation for the AAdiolo amount contained in the prescription. 

The prescription in this case takes the following form 

Patient's name.-^ 


Superscription': Uc 


Inscription : 


Apiiniii. Sulpluus 

J Acid. Hydrobrum. Dil. 

te . Llmonis 

Fhloroformi 


jjfr. t»i) ' liftsis) 
ms. lie {Afljaennt 
ms. IF)0 (Covfif/ent) 
atl. tl. oz. Cl ( Ve/tivfej 


Snbscription : i ^ mistma. Miscc 
I Put six mark.s 


Signature : One mark thivc times a day 

Date: Presrribet's name : 

Every prescription should be written with a detlnite object. 
The prescriber therefore should Aveigh each drug carefully before- 
Avriting^^ 
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Let us take anotlier example. Supposing we wish to write a sleeps 
iiig draught for an adult, we drst of all think what hypnotic will 
suit our patient, and dcicido on chloral hydrate and write accordingly 

1? 

(Iiloral Hydras, which forms the basis 

Then we argue that another preparation like potassium bromide will 
help in its action and will act as an adjuvant^ we therefore write as i 
Ij? 

Chloral Hydras 
Potassii Hromidum 

\Ve now consider an agreeable corrective and vehicle which Tvould 
give it a flavour, and therefore add further 

Syrupus Aurantii 
Aqua Anethi Dest. 

Having written so far we consider the dose. Here we must btv 
guided by the object for which the prescription is given, and whether 
the patient should take only one dose or more than one. We 
order for two doses in case the first dose does not produce the desired 
efl'ect. The dose of chloral hydrate is 5 to 20.grs., and of potassium 
bromide is 5 to flOgrs. We make a mental calculation and decide on 
giving 15 grs. of each, and for two doses we order grs. 30 of each. 
Xow we add 00 ms. of syrup for each dose and sufficient vehicle to- 
make up the total bulk to 2 ozs. 1'hen we proceed to write directions 
to the dispens(‘r, /'.c., to mix and make a draught, vis, ft. 
Haust., and the ffnal direction one ounce at bed time to b<v 
repeated after two hours if necessary. 

'fhe complete prescription will now take the following form 
Patievla name 

a a grs. 80 ; 

ins. 120 
ad. 11. oz. 2 


omu’o Jit bod tinio tnbo ropinitod if noot'.ssary aftor two 
hours. 

Date: Presrriber's name : 

111 writing prescript ions the following points should be observed : ^ 

1. Always begin each line with a capital letter. 

2. It is better to write the nameH of the active ingredients first 
and then of corrective, etc., and vehicle or excipient last. 

3. Use Ijatin names for the ingredients and for the directions- 
to the dispenser, 'fhe directions to the patient may be given in 
commonly used Latin ; but the. dispenser must write the directions on 
the label either in Knglish or in the vernm-ular of the place. 

4-. When in doubt always write in plain Kr.glish. It is most, 
important that the dispenser should understand the meaning of ex- 
pressions used in the prescription. 

5. Never hand over the prescription without reading it over 
ajrain. 


Kc 

Chloral Hydras 
Hot. Mroniidc ) 
Syr. Aurantii 
Aqua Anothi Dost. 

M. ft. Haust. 


KLKfJANT PRKSt’Rll>1M()NS 

Klegance in a prescription should always he aimed at, but it 
does not follow that the student should prescribe only fancy pills, 
capsules, tablets and cachets. These are good and nsefiil, hnt 
they cannot supply the place of a mixture. The importance oT 
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j^ivlng a mixture in an inviting and x>nlatable form cannot be over- 
estimated. We have various flavouring agents. Aromatic syrup, syrups 
•of orange, glucose, lemon, Virginian prune, tolu and ginger are the 
popular ones. During the hot months, mixtures containing syrups 
soon decompose, but glycerin and flavouring waters may be substitu- 
ted for them. Spirit of chloroform, chloroform Avater and liquid 
extract of liquorice cover the taste of many bitter and saline mixtures. 
Syrup of yerba santa disguises fairly Avell the taste of quinine 
salts. Rose water, orange-no AV’^er Avater, cinnamon Avater and anise 
water are good flavouring A’ohicles either for mixtures or for lotions. 
(Unnamon Avater disguises the odour of castor oil. Syrups of rose 
and red poppy are only used ns colouring agents. (/ompound 
tinctures of lavender and cardamoms are used both for flavouring 
and for colouring purposes. Liniments or ointments can be perfumed 
by otto of roses, oil of neroli and lavender. Nauseous and bitter 
powders can be given in cachets or pills, Avhich can be coated 
-or gilded. 


DIRECTIONS TO THE PATIENT 

Make it a point to give directions in a definite manner. They 
should be short, simple and to the point. It is very inixmrtant to 
mention the hour of the day Avhen medicines are to be administered. 
To the student this may appear confusing in the beginning, but 
the following hints Avill aid him in this direction 

1. Mineral acids, as a rule, are given after meals. 

2. Alkalies when used to neutralise acid secretion should be giv'en 
after food, and Avhen prescribed as a systemic alkaliser should be given 
between meals. 

3. Gastric sedatiA’es, such as dilute hydrocyanic acid, bismuth 
rsalts, are best given on empty stomach, as we Avant their local action. 

4. Pepsin, papain, taka-diasta.so should be given immediately 
^fter or along Avith meals. 

5. Dilute hydrochloric acid Avhen pre.scribed to help intestinal 
digestion should be given one to two hours after food, so also pan- 
creatin and other pancreatic ferments. 

6. Cod-liver oil and its preparations should bo administered after 
4ind not before food. If given before tliey spoil the appetite. 

7. All preparations or iron, specially the astringent varieties, are 
to be administered after meals. 

8. All stomachics and bitter tonics, such as calumba, chiretta, 
•quassia, are given quarter to half an hour before food. 

9. Arsenic is always given after meals, except in a fcAv rare cases, 
when its local action on tlie stomach is desired. 

. 10. Potassium permanganate is always given after food. 

11. Purgatives should be gU^en eitlier at bed time or early in the 
morning depending upon the rapidity of their action. Castor oil and 
.^alines are best given early in the morning as they take only a fcAV 
hours to act. The more slowly acting ones, e.g., bed pills containing 
.aloes, etc., should be given before retiring at night. 

12. Etnmenagogues should be taken at least one week before men- 
struation. 

13. All diaphoretics act well when the patient is kept Avarm, and 
-diuretics when cool. 

14. Hypnotics, as a rule, should be taken at least half an hour 
before going to bed; but sulphonal two or three hours before, as it 
-dissolves slowly. 

15. Morphine should be administered snbcutaneonsly when the 
patient is in bed. 

16. Hromides, when given as a sedative, are to be administered 
^fter meals or at bedtime. 
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PRESCRIPTION FOR CHILDREN 

Great tact and caution are required in prescribing for children. 
The hints given below will greatly help the student in this 
direction :~ 

1. 'Phe dosage must be in proportion to the age. 

2. The bulk of a mixture must be small, not exceeding one or at 
the most two tea-spoonfuls. 

3. Medicines must be made as palatable as possible. (Jhildren 
like either sweet or tasteless medicines. They refuse bitters. Quinine 
ethyl carbonate (cuquinine) or aristochin may be used as tasteless 
.substitutes for quinine salts. Quinine should not be dissolved in 
mineral acids, as its bitterness is intensihed. 

4*. Infants do not refuse either castor oil or cod-liver oil, but older 
children often reject the former, (.'od-livei oil with extract of malt is 
never refused. 

5. Do not order pills for children, give dry drugs in the form of 
powders mixed with honey, syrup, milk, sweetened water, malt ex- 
tract, or jam. 

6. Children bear belladonna and hyoscyamiis in fairly large doses. 

7. Arsenic, too, is well borne, some choreic children can take very 
large doses vyithout. harm. 

8. A tea-spoonful of castor oil to a new-born babe is not a big 

dose. . . 

9. Children very susceptiMe to opium. Opium and its prepara- 
tions should therefore be used with caution in children's practice*. 

10. Plain dill oriinise waters make good all-round general vehicles 
for children's mixtures. 

11. For round worm, santonin must be given on an empty stomach 

4 it night and then followed by a dose of Gregory's powder next morn- 
ing. It is best given witli calomel and sugar followed by a saline if 
necessary. , , , , 

12. (Children tolerate calomel better than adults and are rarely 

:salivated. „ ^ 

13. Expectorants are best given in the form of syrups or mixed 
with a syrup. 


•In some parts of India Infants are habitnated to the use of opium. It is given 
ivith a view to keep them quiet while their mothers are at work. Many wet- 
nurses secretly administer it to their wards. The writer has seen an infant 
only 14 months old taking dally one grain of opium, without any other evil 
effects than constipation. 
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PHARMACOLOGY AND THERAPKUTICS 
HOW 1)RIT(4S ACT 

By the action of a drug on the human organism is under- 
stood the interaction between a drug and the blood and the 
tissues, whereby either the existing functions are altered, or 
certain functions are brought more into prominence which 
were latent before. Thus, the functions may be increased oi: 
diminished, and the drug is then said to stimulate or depress 
as the case may be. Sometimes this stimulation has an 
injurious effect on the tissues and it is then known as 
irrifaf ion, A moderate degree of stimulation continued for a 
long time leads to fatigue or exhaustion of the organs 
concerned. 

Some drugs act more powerfully on certain organs and 
tissues than others, and this preferential effect is known as 
the selective action of the clrtuj. This fact has been taken 
advantage of in the modern treatment of parasitic diseases 
and fornis the basis of chemotherapy. Substances have been 
discovered which are supposed to lie harmful to the infecting 
parasites, i. e.y pamsitoiroplc, and at the same time harmless 
to the host, i.e,y not organotropic. The conception of cliemo- 
therapy is, however at its best, a speculation, and most 
of the parasitotropic agents act not so much by their selective 
affinity for the parasite but by definite pharmacological action 
on the cells of the body of the host. (See Chemotherapy, 
page 2). 

A drug may affect the body dircctlp. i.c.. when it comes in 
contact with a particular organ and, produces its eff ects on 
that organ. The direct action of cantharidin on the skin is 
irritation. This action is also known as the local action. Many 
<lrugs, after absorption produce changes on other organs of 
the body and this action is then known as the spstemic effect. 
The action of digitalis on the circulation or kidneys is the 
systemic effect of the drug after absorption. This is also 
called indirect or remote action of the drug. Thus the imme- 
diate local action of aconite on the tongue is tingling and 
numbness, and its indirect or remote action on the heart is 
slowing of beat due to stimulation of the vagal centre. 

' By primanj action is meant the effect that a drug produces 
in its Unaltered state When a drug forms a ditt'erent compound 
in body which produces the physiological effects, it is 
known as the scconV/orf/ thC drug, llexamine Ayhen, 
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excreted Avith the urine acts as an antiseptic by being con- 
verted into formaldehyde. 

It is not always very easy to exfdain exactly how the 
different drugs produce their pharmacological effects on the 
i^ystemi . Although many attempts have been made to 
explain how the different drugs produce their effects, still 
wo are far from any satisfactory solution as to the real 
nature of the action of most of them. Since the processes 
of life are governed by the chemical and physical changes 
in the constituents of the cells, it is possible that the 
(lifferent drugs may act by altering or modifying these 
chemical and physical factors in the cells by entering into 
<lefinito chemical combination with the constituents of the 
protoplasm and produce corresi)onding changes in their 
function. An attempt was therefore made to explain the 
action as being: due to chemical chnufjes. Although the 
eft*ects prechiced by some drugs are due to these changes, 
yet the action of many is ])roduced differently and cannot 
be explained by chemical theory alone. It will be seen, when 
<liscussiiiig drugs acting on the autonomic nervous system, 
that drugs while stimulating the different nerve endings 
act by liberating chemical substances which transform a 
nervous stimulus into a chemical reaction ; for instance; 
stimulation of. parasympathetic acts by production of aceUfl 
choline andfhat of symi)athetic by the formation of adrenaline- 
Jike substance. Some drugs act in a ]mrely mechanical 
way, while others affect the various cells of the body 
by altering the surface tension resulting in osmosis, and 
modify the particular function of the cells, flayer and 
Overton explain the action of another group of drugs, 
eiz. the narcotics, as being due to their solubility in lipoids. 
They argue that in order that a drug may produce any 
physiological effect it must lirst get into the cell, and other 
things being ecpial, one would expect a (juicker and more 
powerful (iffect from a lipoid soluble substance than from one 
that is not thus soluble. While discussing narcotics it will be 
seen that there are many objections to this theory, and that 
the action of all narcotics cannot be explained on the theory 
of lipoid solubility. Yet another school holds that it is not 
the solubility of a particular drug in the cell that determines 
the action, but the activity depends upon the adsorptive 
power owing to the colloidal nature of the cell protoplasm; 
This is how the bactericidal action of mercury (see Mercury), 
and adsorption of toxins by kaolin are explained. 

Thk Chemic al Composition and Constitution and 

THE PJIYSIOLOGIC^AL ACTION OF A DKUG 

Recent works have demonstrated that the physiological 
action of a drug very often depends upon its chemical 
oondtitutioh as tvill be evident from the following : — 
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(a) The molecular arranrfement in a compound sometimes 
determines the action of a drug. Thus isomerides liave the 
same cliemical composition and the same percentage of weighty 
but differ in properties, on account of their different mole- 
cular arrangements. Kesorcin and pyrocatechin are isomers 
C6H4(0H)2. The former is sweet, the latter is bitter. 

(b) It is possible to modify the physiological action of a 
drug by artificially modifying its chemical constitution. 
Fraser, Crum Brown and others have shown that by intro- 
ducing a methyl radical into the molecules of strychnine,, 
brucine and thebaine, new compounds are formed, which 
instead of acting as convulsants, are paralysers of the peri- 
pheral terminations of the motor nerves. 

Similarly benzol, C6H6, the mother substance of the coal- 
tar series, has a low toxicity, because it cannot react with 
protoplasm. It becomes toxic by replacing part of the H 
atoms by other groups, especially by OH (forming phenols) 
or by CO 2 H, or by both. The OH radicle is the most active, 
the antiseptic and toxic actions increasing with the number 
of OH groups. Thus: benzol = C6ll6 ; phenol = CeHs OH 
resorcin = C6H4(OH)2. The introduction of CO 2 H group alone 
i.e., benzoic acid C 6 H 5 (C 02 H) does not render the subs- 
tance more active. But both OH and 00211, t.e., salicylic 

acid, C 6 H 4 results in a compound which is lesa 

toxic apdl^ss antiseptic than phenol, but has a peculiar anti- 
rheumatic property. The substitution of an H of the C 6 H 5 

in phenols by rt/%75 = Cresol, C6n4^^Q^ leads to an in- 
crease of the antiseptic power, and diminishes at the same 
time the toxicity to tissues. 


The Action of a Drug and its Power of 
Dissociation into Ions 

When we consider the action of a powerful drug like 
strychnine, we find that its various salts ])roduce the same 
effect which the acid radicle (sulphate, nitrate, etc.) does 
not modify. This is not however the case with less powerful 
bodies, e.g., sodium ; here the acid radicle with which it is 
combined greatly modifies its action, as is observed in the 
different effects resulting from the administration of NaCl 
and Na2S04. To appreciate these differences of action it is 
essential to understand the ionic theory. All substances 
are divided into two groups, electrolytes and non-electrolytes. 
An electrolyte is a substance which is capable of being 
decomposed by. the electric current, as sodium chloride,. 
jjQtossmm hroi^de,* etc. Tthe^ theory assumes that certain 
substances. as inorganic e^eids, salts and bases in 
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solutions undergo partial decomposition into their consti- 
tuent elements or radicles called ions. These ions carry 
delinite charges of electricity. Thus, sodium chloride, if 
dissolved in water, exists in part commingled, but not 
chemically bound sodium kations and chlorine anions, 
mCl = Na + 01 

(Electrolyte) + ion - ion 

or kation or anion 

A non-electrolyte is a substance which cannot be further 
decomposed without losing its chemical identity. In ionic 
dissociation when the solvent is evaporated the salt is 
obtained in the same state as before solution, in chemical 
decomposition howev^er the evaporation of the solvent will 
not re-unite the separate ingredients. 

The importance of this theory to pharmacology is that it 
is the ions of the salts and not the whole molecule which 
give rise to pharmacological action. For instance, when an 
ionisable substance is introduced into the blood it has a 
threefold effect on the functions of the body, viz , — 

(a) That due to the influence of its kation, 

(h) that due to the influence of its anion, and 
(c) pure salt action. 

Sometimes the basic and sometimes the acid ion produces^ 
the chief effect, and when neither ions are potent we get 
the typical salt action. When the two ions are of approxi- 
mately the same potency we have the combined effects of 
both ions. The following examples will serve to illustrate 
NaCl=typical salt action. 

Na2S04==action of acid ion predominates, and acts as 
a purgative. 

FeS04=astringent and luematinie, action of basic ion 
predominates. 

MgS04=action of both ions predominates, therefore 
although the sulphate ion is common with NaS04, it acts 
as a more powerful imrgative because of the Mg-ion. 

Drugs that are not dissociated in the tissues act as 
molecules and not as ions. This important factor should 
be remembered to avoid confusion. Thus potassium cyanide 
is a poison because CN-ion is dissociable, wliile in potas- 
sium ferrocyanide the CN-ion is not dissociable and there- 
fore this salt is not a poison. Again inorganic arsenic 
compounds are poisonous, wliereas cacodylic acid has not 
the same toxicify because it does not ionise. 

It follows therefore that the action of certain drugs 
depends not only on the amount of dissociation which they 
undergo but also on the relative absorptive power of the 
dissociated ions. Scale preparations of iron which do not 
dissociate are not astringents and not impair digestion. 
Mg-ion being absorbed with difficulty and excreted rapidly,^ 
its effects are not observed when administered by 
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mouth, although given ])arenterally it has a profound de- 
pressing eltect on the central nervous system. The dis- 
infecting power of mercurials varies with the amount of 
<llssociation which the ditferent salts undergo and not on 
the (piantity of mercury in solution. Finally, potassium 
salts given by the mouth produce no toxic effect because 
their rate of excretion exceeds that of absorption. 

The Re.v(’tion of Body Tissues axd Body Fluids 

AND THE Ai’TION OF DUUOS 

By the term reaction of a solution is meant the degree of 
acidity and alkalinity. The acidity and alkalinity of tissues 
<lepeud upon the dissociation of It and OH ions, and the 
ilegree of acidity of* any solution de]>ends upon the relative 
amounts of free hydrogen ions (H) and free hydroxyl ions 
(OH) which it contains. When both ions are balanced the 
.iolntion is neutral. These two ions part readily with their 
electric charges and produce marked aU-erations in the func- 
tions of cells. Chemically ])ure water is neutral and when it 
dis.sociates it ‘yields equal amounts of H and OH ions. At 
22®C. 10,000,()00 litres of pure water contains J gm. of H 
and 1 gm. of OH ions. The concentration of hydrogen ions 
(ell) is therefore 10 and the concentration of hydroxyl ions 
<.cOH; is 10-7. 

Such negative ligures are diflicult to deal with in ])ractice, 
and therefore the potential of H-ion concentration is taken 
as the standard, rather than the actual H-ion concentration 
itself. The hydrogen-ion-concentration-poteutial or pH is 
the decimal logarithm of the reciprocal of cl I, and in the 
case of water, pH =7.0, and a standard of pH = 7 may be. 
taken as neutral. 

; The tissues and Ouids of the body are normally neutral, 
inclining a trifle towards alkalinity, /.c., />H=about 7.1 to 
7.8. The pH of gastric juice is 0.5) to 1.0 ; urine, 0.0 ; cow’s 
milk, 0.7 ; human milk, 7.1 ; saliva, 0.5) ; pancreatic juice, 
8.3 ; etc. Living cells arc dependent upon the maintenance 
of a strictly limited H-ion concentration in their environ- 
ment for the normal i)erformance of their functions. 

The normal blood has a pH range of from 7.3 to 7.5 ; and 
life is incompatible when the pH of blood is below 7.0 or 
above 7.8. While the pH of different excretions varies 
between wide limits, the maintenance of the pH at its normal 
level in the blood and tissues is very important. This is 
regulated by a line adjustment of different mechaiuisms {see 
Acidosis and Alkalosis). The carbonates and the alkaline 
phosphates of the blood and tissues form the alkaline reserve, 
while the carbonic acid and phosphates the acid reserve. 
These act as ‘‘buffers^’ and tend to neutralise any attempt to 
Change the actpal. reaction.. _ . , 
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The importance of the kiiowledgre of pVL of the different 
tissues of the body to the pharmacologist is great. Action 
of drugs which are supposed to have a selective afiinity for 
certain organs or tissues often depends upon their re- 
action. Thus Acton has shown that at />TI of 8, quinine kills 
paramcecium at a dilution of 1 in 1.0,060 ; while a concentra- 
tion of 1 in .100,000 is necessary at p\l of 7. Dale has 
shown that emetine in large doses failed to cure dysentery 
in kittens, produced by strains from man, while these men 
were cured by a course of emetine. It is possible that the 
of the human gut is responsible for the effect of emetine. 
In fact emetine acts ten times more powerfully, if the acidity 
of the gut, which has a pll of about 6.2 in amoebic dysentery 
be reduced or rendered alkaline to a pll of 8. It is therefore 
argued that besides the drug and the infective organism {E. 
hffstolftica) other factors have to be considered in the cure 
of annebic dy sentery, and this missing factor is supplied 
by the host as the result of interaction between emetine and 
tissues. It has be(*n found that a dilution of emetine hydro- 
chloride 1 in r>,000,00(i is lethal to EJ. ItpsfoJifica in vitro 
within four days with a />1I of 6.4, Avhile its potency is con- 
siderably reduced with a greater acidity. It is clear, there- 
fore, that the action of drugs in certain instances is modified 
or intensified by the yd I reaction of the particular organ 
over which they produce the main effect. 


(IROUP I 

THE ALKALIES AND METALS OF ALKALINE 
EARTH 

Potassium, Sodium, Ammonium, Lithium, Calcium, 
Magnesium, Barium 

Ileforc discussing the action of the individual drugs of 
this grou]) we hacl better consider their therai)eiitic uses 
from a broad point of view. Certain salts of the alkalies — 
])otassiuin, sodium, ammonium and lithium, and some of the 
salts of the alkaline earths — magnesium and calcium, are 
employed thcra])eutically as afifacids. The salts of the 
former being rapidly absorbed from the alimentary canal, 
manifest after a local action in the stomach, certain systemic 
action, whereas the salts of the latter are absorbed with 
difficulty and exhibit an active action on the intestinal 
tract, magnesium being laxative, calcium constipating. Some 
of the alkaline salts are strong caustics, while others are mild 
antacids. The former arc chiefly the hydroxides of potassium 
and sodium, and the oxide of calcium. These act by dis- 
solving albumin, extracting water and saponifying fats, 
while the others, viz., the carbonates and bicarbonates of 
potassium, sodium, and lithium, and the carbonates and 
6 
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oxides of tnagneslam and carbonate of calcium act merely aa 
antacids. Some are not locally antacids, but break down into 
carbonates in the blood and tissues and thus Increase the 
alkalinity of the blood, and are therefore systemic alkalisers. 
They are the acetates, citrates and tartrates of sodium and 
potassium. 

Barium, though it belongs to the group of metals of the 
alkaline earth, has none of its properties common with 
calcium and magnesium, except that it is absorbed with 
difficulty by the epithelial cells. 

Antacids are therefore of two types : 

1. Those of alki'line reaction, viz. (a) the caustic alkalies ; 
and (?>) the milder alkalies. 

2. Those not of alkaline reaction. 

POTASSIUM 

Potassium salts are present in large quantity in both 
animal and vegetable foods, and although they are absorbed 
in large amounts very little ill effects are observed. In fact 
about 2 to 3 ounces are daily ingested Avith the vegetable 
food without any specific action of potassium ion being eli- 
cited, because the salts diffuse very rapidly through the 
cells and are excreted very quickly. It is only when the salt 
is given intravenously, or subcutaneously that the specific 
effects of potassium ion are observed. 

In frogs the muscular movements become first weak and 
then abolished. In mammals the effects are characterised by 
muscular weakness and apathy with rapid and laboured 
respiration from ansemia of the centre. 

It is a powerful depressant to the heart, Avhlch becomes 
slow and weak. The systole becomes weaker and the heart 
of a frog stops in diastole. Injected intravenously it causes 
a rapid fall of blood pressure and slowing of the heart, 
accompanied by dilatation and heart block. These effects are 
<lue to the direct action of the drug on the heart muscle and 
not to any effect on the vagus mechanism. When, injected 
Into an artery instead of into a vein it causes a suaden rise 
of blood pressure from peripheral vaso-constriction due to 
its direct action on the muscles of the vessels. 

The same depressant effect is observed when the drug is 
applied directly on the voluntary muscle. This effect is anta- 
gonised by calcium, barium and veratrine. On the plain muscle 
it diminishes the autonomic movement throughout the body. 

POTA8SII HYDROXIDUM 

Potassium Hydroxide. KOH 

Syn. — Caustic Potash ; Potassa Caiisttca. 

Source. —Obtained by the electrolysis of an aqueous solution of 

E otassium chloride. It contains not less than 85 p.o. of pure potassium 
ydroxide. 
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Characters. —Deliquescent, corrosive, alkaline, white sticks, or 
fused in asses. Solubility. -\n 0*95 part of water, and in 3 parts of al- 
•cohol {90p.c.). 

Incompatibles. —Acids, heavy metals, alkaloids. 

( )ffici AL Preparation 

1. Liquor Potassii Hydroxidi. Syn.— ’Liquor Potassfo,— "} gms. of 
potassium hydroxide in 100 mils of water. A colourless, odourless, 
.strongly alkaline liquid, with .sp. gr. 1.045. Impurities, -CAirboiiatoHy 
sulphates, chlorides and other metals. 

N < )N-OFFK ^ I AL PrE PA RATION 

1. Pasta PotassaB et Calcis. Sijn. — Wenua Prt.s’^e. -("austic potash 
and qiiudxlime in e(pial weights. Add alcohol or glycerin q.s, to 
form a paste. ^ 

HOini lIYDROXIDUm 

Sodium Hydroxide. 

Source. Obtained by the electrolysis of an aqueous solution of 
sodium chloride. 

Characters.— White! sticks, fused masses or scales ; dry, hard, 
brittle, showing crystalline fracture. Deliquescent; strongly alka- 
line and corrosive. Rapidly absorbs (M)j. Soluble in 1 part of water, 
freely in alcohol (90 j).c.). 

POTASNII ItlCARlIOXAS^ 

Potassium Bicarbonate. KliCOa 

Source.— Obtained by saturating a strong aqueous .solution of 
potassium carbonate with carbon dioxide. ( Contains not less than 99 
p.c. of pure ])otassium bicarbonate. 

Characters.— ('olourles.s. transparent, inonoclinic prisms, or white 
granular powder. Tuste, saline, feebly alkaline. Solubilitjf.—l in 4 of 
water. Almost insoluble in alcohol (90 u.c.). 

Incompatibles.— Acid substances, alkaloids and inagne.siuni sulphate. 

B.P. Dose.— 15 to 60 grs. or 1 to 4 grms, 

Af.B. -20 parts by weiyht are nenfraliseil by 14 parts of cifriv and lb 
of tartaric acid. 


POTAN5!ill CARBOXAS 

Potassiiiin ( ;arl)onate. K 2 (J 03 

Syn. —Salt of Tartar. 

Source. Obtained by the interaction of potassimn sulphate ami 
•<ralcium carbonate. Contains not less than 99 p.c. of pure potassium 
carbonate. 

Characters. — A white crystalline powder. Taste, strongly alkaline. 
SoluhUUij.-’l in 1 of w«ater. Insoluble in alcohol (90 p.c.). 

B.P. llose.— 2 to 5 grs. or 0*12 to 0*3 grm. 

SODll BICARBOXAS 

Sodium Bicarbonate, NaHCOs 

Source.— May be obtained by the interaction of sodium chloride 
and aiiimonium bicarbonate. 

Characters.— in white powder, or small, opaque, monoclinic crys- 
tals, with snlino taste, slightly alkaline. Soluble, 1 in 11 parts Of 
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water. Twentij ffranitnes vmtmlise 16.7 fframmes of citric acid, or 17.8 
fframmes of tnrtnric acid. 

Incompatibles. Acids and acid salts, cjj., bismuth subnitrate 
heavy metals, alkaloidal salts. 

B.P. Dose.— 15 to 60 grs. or 1 to 4 grms. 

SOBIl CAHnO^AH 

Sodium Carbonate. Na2CO3.10H2() 

Syn.— Soda or VVashinj; Soda. 

Source. — Obtained by action of heat on sodium bicarbomitcs and 
subsequent crystallisation from water, (’ontains not less than 99 p.c. 
of pure sodium carbonates 

Characters.- -'rranspareut, colourless, rhombic crystals. Kfflores- 
cent. Taste, stron<rly, alkaline; odourless. Soliihln in 2 parts of cold 
water. Twent}/ ffratnn^es ncofralise. 9.S fjrms, of citric acid, or 10..5 tjrms. 
of tartaric acid. 

B.P. Dose. 5 to 15 grs. or 0.3 to 1 grm. 

W 

NOI>lI CAliBONAS KXNIUC ATI S 

Exsieeated Sodium ('arbonale 

Syn. - Sod ii Oarboiias Monohydratiis, T.S.P. 

Source. —Obtained by action of heat on sodium bicarbonah*. 
Contains not less than 99..5 ]).c. of pure anhydrous sodium carbonate. 

Characters. A dry, white powder; odourless. 'Paste, strongly 
alkaline. Readily sofahle in water. 

B.P. Dose.— 2 to 5 grs. or 0.12 to 0.3 grm. 

PnARMA( OLOGY OR CaUSTIC PotASII, (Cvi STK* SoDA, 
Carbonates and Eh^mibonates of 
Potassium and Sodium 

Extpyn(illjj.—A])])\\ed to the skin a concentrated solution 
of caustic potash or (caustic soda acts as a powerful irritant 
and caustic. It 1ms a stron^ir attinity for water and dissolves 
albumin. The solutions of carbonates are l(‘ss caustic than the 
hydroxides. A weak solution of caustic jiotash or a solution 
of carbonate will soften the skin, dissolve the oily secretions 
of the pflands and cleanse the surface more thoroughly than 
plain water. Applied for some time they ])enctrate more 
deeply and cause irritation and redness. Caustic potasli 
and caustic soda are therefore rubefacient, antacid and 
detergent. 

Internally. Gastro-intestinal tract. —The hydroxides 
and the carbonates have an alkaline taste and dissolve the 
superficial layers of the lining membrane and the mucous 
secretions in the mouth. Concentrated solutions may cause 
deep erosions as on the skiii,^ while very dilute solutions only 
excite a reflex flow of saliva. In the stomach the hydrox- 
ides and the carbonates exert the same corroding effect 
when given in concentrated solutions ; in dilute solutions 
they are mild irritants and may cause gastritis. The 
bicafbonates x)roduce no .^uch effect, on the stomach. .They 



I^JIATIMACOLOdY OF ALKALIES CD 

dissolve mucus and neutraUsc acitl, but their eft*ect like 
all alkalies will vary greatly according to the nature of 
the stomach contents at the time of administration. Given 
during tlie digestive period they have the following definite 
effects, mz . — 

(а) reduce the gastric secretion, 

(б) neutralise some of the hydrochloric acid, 

(c) liberate ( 'Oa gas, which acts as a carminative ; and 

((/) inhibit gastric movement and delay the opening of the 
pyloric sphincter. 

The eftect on gastric secretion is not quite clear. It is 
claimed that given during digestion they only diminish 
acidity temporarily, followed by a rise above normal. Indeed 
some hold that while alkalies inhibit gastric secretion when 
given before meals they increase the secretion when adminis- 
tered during the meals. This is possibly due to the liberation 
of ('(> 2 , for Pawlow observiul that gastric secretion was 
increased by the jiresence of r02. Dilute solutions act as 
mild irritants to the stomach walls ami thus improve the 
circulation, lielp (‘xpulsion of gas, and reduce pain and 
^listcnsion much in Ihe same way as any other mild irritants 
like volatile oils. 

Ill cases of fenneutation, by neutralising the organic 
acids which tend to cause pyloric s])asm, they relieve that 
condition. 

In the intestine the alkalies by neutralising or diminishing 
the acidity of tlui gastric contents has a retarding influence 
on the ])ancr(iatic secretion, which is normally stiiuulated by 
the ])assage of a highly acid tluid from the stomach, althougli 
the greater alkalinity of the intestinal contents tends to 
increase the efliciency of the pancreatic Juice alrearly 
secreted. In hyi)eracidity, however, the a,lkalics render the 
contents of the intestine less irritating and thus have a 
tendency to allay catarrh. Stadelmann has shown that 
alkalies have no elle.ct on the secretion of bile, and are not 
(excreted in it, and do not cause any change in its reaction. 
Very large single doses cause vomiting. Repeated large 
doses Open the bowels ; the bicarbonate of soda sometimes 
acting as a x)urgative. 

Blood. — All tlK'se salts are freely absorbed and rajiidly 
^3xcreted. They are neutralised by the CO 2 in the tissues 
and circulate as neutral bicarbonate. The reaction of the 
blood remains unchanged, but the alkali available for the 
neutralisation of acid is augmented. If given for any length 
of time, th€;y cause the (|uality of the blood to deteriorate 
and reduce the body weight. 

Alkalies increase oxidation in viiro, and for this reason 
they have been credited with an action on metabolism. But 
they do not increase the alkalinity of the tissues to any 
large extent and arc very soon excreted by the urine. The 
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estimation of nitrogen metabolism has yielded different 
resalts. Similarly they are supposed to favour oxidation 
of fats and proteins causing an increased consumption of 
oxygen and excretion of carbonic acid. The question of 
oxidation of tissues has also recleved much attention by 
different investigators, but the results were contradictory. 
In fact tissue waste is not increased by alkalies. 

Heart and circulation.— It has been tliought that potas- 
sium salts are muscular depressants and therefore tend ta 
slow and weaken the heart. But in therapeutic doses given 
by the mouth these salts are non depressant and inert. In 
this country (India), where a vegetable diet is widely used,, 
very large quantity (Ij to 3 oz.) of potassium salts are 
ingested dally Avithout any such effect, and, as i>ointed out 
by Dixon, they are excreted so rapidly that Ave get no 
speclftc action. In practical therapeutics potassium salts 
may be regarded as equivalent to the corresponding sodium 
ones, except Avhen they are injected intravenously. 

Respiratory tract.— These salts stimulate the bronchial 
secretion, and make the mucus less A^iscid. They are there- 
fore expectorants. Potassium iodide possesses this property 
in a A ery marked degree. 

Kidneys, etc. — Both the bicarbonates and the carbonates 
as Avcll as the A’cgetable potash salts, arc eliminated as 
carbonates, and in this Avay they stimulate the secretion of 
urine, and are therefore diuretics. They also alkalise the 
urine and thereby increase its capacity of holding more uric 
acid in solution. Passing oA cr the mucous membrane of 
the genito-urinary tract, they either exercise a direct sedative 
action on it, or by rendering the urine alkaline soothe any 
irritation that may be present. 

Toxic doses of alkalies, or when continued in large doses, 
cause alkalosis giving rise to headache, vomiting, generat 
prostration and possibly tetany due to diminished calcium 
in the plasma. 


Toxi(;oLOGy of the (Uustu.i Alkalies 

Persons are not often poi.soned l)y the canstie alkalies, but aenu- 
clents occasionally happen through their swallowing by mistake 
either penrlasK Avhicli is a mixture of potassium carbonate and 
potash, or soap-lees, Avhich contains the corresponding sodium salts. 

Ihe symptoms are a caustic taste in the mouth and burning heat 
in the throat, the mucous membrane of Avhich becomes SAVollen, softy 
and red. This is followed by pain in the stomach, vomiting, sometimes 
of blood, diarrhoea, feeble pulse, general collapse from shock. On 
post-mortem examination, the Avhole mucous membrane from the 
month to the stomach is found red, swollen and excoriated. 

Kecently se\^eral cases of poisoning by caustic soda were recorded 
by Willimott and Oosden {British MedicalJournah June 9, 1934) from 
Cyprus, most of which were suicidal. The symptoms were burning 
pain in the mouth, throat and stqrhach Avith exhaustion and shock. Some 
had vomiting of blood, perforation of the cesophagtis and stomach.. 
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If recovery oeoiirrod there was stricture of the oesophagus aud 
pylorus. Post mortem showed uecrosis of the liver and kidneys. 

Treatment.— Any rapidly acting emetic, or a hypodermic in,jection 
of aporaorpkine. lif no emetics are available, give copious draughts 
of warm water and tickle hack of throat with a fi^ather. After 
vomiting has occurred give (1) feeble acids (e.g,, vinegar, lime-juice 
dilute acetic acid or citric acid) ; (2) demulcents (oil, linseed tea, 
white of egg). 

N B.—Dr) not wash out the stomach with the stomach-pump as there 
is danger of damaging the softened mucous membrane. 


Theuapkutics of Caustic Potash, Caustic Soda, Cak- 

DONATES AND Bh^VRBONATES OF SODIUM AND POTASSIUM 

Externally , — Caustic potash in the form of the solid stick 
is occasionally applied to remove growths such as warts^ 
or to destroy lupus. Being very delicpiescent its action 
spreads to the surrounding and deeper tissues and it is 
necessary to protect the tissues by applying blotting paper 
to absorb moisture. Acetic acid or vinegar diluted should 
be applied to neutralise the caustic when further action is 
not required. As it has been found that it often caused 
severe caustic action, the application of Vienna Paste has 
been recommended as its action is milder and is more 
manageable. Cotton wool soaked in liquor potassre and 
applied over an ingrowing toe-nail makes it soft enough to 
be peeled off easily. A solution of the bicarbonate (1 dr. to 
I pt.J allays itching of many skin diseases, such as urticaria, 
etc., and as an injection arrests the discharge of leucor- 
rhcBa. A weaker lotion checks the weeping of raw, red 
eczema. For this y)urpose a piece of lint soaked in the 
lotion is applied to the raw surlace and then covered with 
oil silk to check evaporation. Alkalies are useful in insect 
bites. 

Internally. — While alkalies c^re either indifferent or distur- 
bing to normal digestion, they are of great value in digestive 
troubles. In dyspepsia, where the gastric secretion has 
become thin and watery, the bicarbonates are given a few 
minutes before food ; and when there is epigastric pain, heart- 
burn or acid eructations, they are best administered after food. 
In gastric irritability, or to render the blood and urine 
alkaline, they are given in effervescing form. In cases of 
chronic gastritis, such as the alcoholic form, lavage of the 
stomach with alkalies is of value to clear the stomach of its 
mucus and prepare it to receive food. For this purpose the 
bicarbonate of soda is commonly used (1 dr. to 1 pint of hot 
water). Given about twenty minutes before food it tends to 
call forth the “appetite juice’’ and is often combined with 
aromatics and bitters. In cases of hyperchlorhydria and 
duodenal ulcer it will relieve the pain if given two hours or 
more after the meals, and when there is much fermentation 
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and formation of organic acids it is often useful when given 
shortly after eating. As the gastric juice is subsequently 
increased it is combined with carbonate or oxide of magne- 
sium and carbonate of calcium. 

Although alkalies have no direct elfect in increasing the 
secretion of bile they are used in jaundice often with bonelit. 
This it does by relieving tlie catarrh of tlie intestine wliich 
causes obstruction of the bile duct. 

When a systemic action is required alkalies are best 
given on an empty stomach. In severe acidosis, such as 
may be in delayed chloroform poisoning, cyclical vomiting 
of pregnancy, very large doses are gi\ en by the mouth, by 
the continuous rectal drop method, or intravenously, of 
course remembering that sodium salts are preferable to the 
corresponding potassium salts. It is valuable in diabetic 
coma. The daily dose should be 1 to 1 J oz. freely diluted, 
and should be continued until the pH of the ])Iasma is 
normal, and if ])ossible until the reserve alkalinity of the 
plasma has been restored. Large doses have the disadv^an- 
tage of producing looseness of the bowels. The use of 
bicarbonate should not be delayed till comji has actually 
set in, but should be given as soon as acidosis is recog- 
nised. It should be given freely diluted, preferably between 
meals. When given subcutaneously, the solution containing 
bicarbonate should not be boiled, as this drives off OO 2 and 
converts part of the bicarbonate into carbonate which is 
highly corrosive to the tissues and may produce vsloughing. 
Recently it has been shown that bicarbonate of soda pro- 
longs starvation acidosis even when a large amount of sugar 
is available in the body, and since the acidosis of diabetes 
is of the same nature as that induced by starvation, some 
hold that the use of bicarbonate of soda will be detrimental 
in this condition, llicarbonate of soda is added to saline 
solution for injection in cases of cholera (.see sodium chlo- 
ride). Alkalies have also been used in diabetes on the 
idea that they help oxidation of tissues, and by promot- 
ing combustion of sugar reduce the glycosuria. There is no 
reason to believe that they increase oxidation of tissues at 
all, and diabetes is not due to deficiency on the i)art of the 
tissues to oxidise sugar. 

Formerly the alkalies were largely used in rheumatism on 
the idea that they help excretion of uric acid. Similarly 
patients suffering from gout are treated with alkaline 
mineral waters. In both these conditions improvement 
follows but the precise nature of their action is not known 
and the explanation so far given is not conclusive. Accord- 
ing to Von Noorden alkalies are not only useless in this 
disease but positively harmful. 

As an antidote to poisoning by caustic acids, the carbo- 
nates and the bicarbonates are to be avoided as they create 
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carbonic acid ^as and so cause risk of rupture of the stomach. 
Caustic potash and other alkaline salts may be used in these 
eases. 

Alkalies, especially the bicarbonates, are largely used 
either alone or Avith other expectorants to lessen the 
viscidity of the secretion in bronchitis and bronchial 
catarrh. Indeed potassium bicarbonate is a common ingre- 
ilient in most cough mixtures. 

They remier the urine alkaline in cases of excessive 
acidity of the urine. But as the urine tends to become acid, 
it is necessary to give alkalies in large doses (2 to 4 drs. 
of the bicarbonate) daily. Since the coll organisms do not 
grow freely in an alkaline medium, alkalies are lagely used 
in B. coli infection of the urinary tract, but to be of any use 
large doses have to be given. These large doses of bicarbo- 
nates however often cause diarrhoea or irritation of tlie 
stomach, therefore citrates and acetates are preferred. As 
they hold more uric acid in solution they are used in uric 
acid diathesis and uric acid calculi often Avith good I'csults. 
It should be kept in mind that excessive alkaline urine Avill 
cause*, deposit of ])hos])bates in the bladder and thus may 
tend to incieasci the formation of calculus, tliough not of the 
same A^ariety. 

Large doses of bicarbonate may cause v(‘Iention of Avater 
and y)roduce o*dema. This may occur even in healthy 
persons and is probably analogous to salt <x‘dema. They 
may also causes alkalosis Avith injury to the kidneys and 
retention of nitrogenous elements in the blood. 

Prescribing hints.— Always prescribe the carbonate of 
bismuth Avith bicarbonaie of soda and not the subnitrate, 
Avhich Avill liberate carbonic acid gas in a mixture. The 
bicarbonate should be used in preference to the carbonate, 
and the salts of sodium in preference to potassium. Bicar- 
bonate of soda administered Avith sodium s«alicylate tends 
to prcA^ent precipitation of the irritating acid and prcA ents 
acidosis. 


POTA88II ACKTAS 

Potassium Acetate ClTa.COOK 

Source.— Prepared by fusing the product of the interaction of 
acetic acid and potassium carbonate, t'ontains not less than 99 p.c. 
of pure potassium acetate. 

Characters.— White foliac-eous, satiny masses, or granular particles; 
-rleliquescent. Taste, sharp, saline ; odourless, or Avith a faint acetous 
odour. Soliibilitif. -2 in 1 of water, 1 in 2 of alcohol (90 p.c.). 

B.P. Dose.— 15 to 60 grs. or 1 to 4 grms. 

XON-OFMOrAL J^RKPARATION 

1. Mistura Potassii Acetatis Composita, B.P.C. Syn,—Misfura 
Diiirettca.— Each fluid ounce contains potassium acetate, 20 grs. ; spirit 
of nitrous ether, ilO ms.; tincture of hyoscyanuis 20 nis. ; succus 
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scopariam 1 dr. ; with infusion of buchn. Bose.—\ to 1 oz. or 15 to 30 
mils. 

POTASSII CITUAH 

Potassium Citrate. K3C6H507,IT20 

Source.— Prepared by the interaction of citric acid and potassium 
carbonate, (contains not less than 99 p.c. of pure potassium citrate. 

Characters. — White, granular crystals, or a crystalline powder. 
Odourless ; taste, saline. Soluhllittf. - Freely in water. 

B.P. Dose.— 15 to 60 grs. or 1 to 4 grms. 

SOBIl CITRAS 

Sodium Citrate. CeTTsOTNaa, 2 H 2 O 

Source. — Obtained by the interaction of citric acid and sodium 
carbonate. 

Characters. -White granular crystals, or crystalline powder with 
a saline taste. No odour. Slightly deliquescent in moist air. efflore- 
scent in dry air. Soluble in le.ss than 1 part of water, insoluble in 
alcohol (90 p.c.). 

B.P. Dose. -15 to 60 grs. or 1 to 4 grms. 

PHAK3IA<’()LOOY of Af^ETATES AND ClTKATES OF 

Potassium and Bodium 

ExternaUif,— AM these salts are neutral and have none of 
the antacid or caustic properties of Tupior potassie or alkaline 
salts. 

Internalhj. Gastro-intestinal tract. —Acetates and 
citrates do not irritate the stomach and are easily borne. 
Being neutral they are not direct antacids like the carbo- 
nates and bicarbonates, but act as remote antacAds, The 
citrates are absorbed less readily than the acetates. 

Blood. —These salts are converted into bicarbonates, in the 
body, KC2n302+40 = KHC 03 +C 02 -Mr 20 ; and thus exert an 
alkaline action after absorption. They have therefore the 
same action after absorption as alkalies, except that they de 
not act as direct antacids. When introduced directly into the 
blood the citrate inactivates calcium by forming double salts 
which do not liberate calcium ion, and produce typical effects 
of calcium deprivation. In moderate doses (10 to 50 c.c. of 10 
p.C; solution in manj, given intravenously, sodium citrate 
shortens the coagulating time of the circulating blood. The 
mechanism of this action is not clear and has been attributed 
to injury of the blood platelets leading to liberation of 
thromboplastin, or to peripheral vaso-constriction, accumula- 
tion of thrombocytes and leucocytes in the splanchnic area 
which accelerate hmmostasis. 

Kidneys.— They are all diuretics and render the urine 
alkaline. Although the urine becomes alkaline yet the total 
amount of acids eliminated is increased. They have very 
slight effect on the flow in health. 

Skin.— They are all diaphoretics, but the method of thia 
action is obscure. 
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Thkrapkutic/S of Acftatks and Citrates op Potassium 

AND Sodium 

Internally, Gastro-intestinal tract.— The nascent citrate 
is a powerful gastric sedative and is prescribed in cases of 
gastric irritability. Tiie carbonate or bicarbonate is general- 
ly used with citric acid in an effervescing form. Sodium 
citrate is largely used as an addition to milk (2 to 5 grs. to 
the ounce) to render the clots more flocculent and therefore 
more easy of digestion. The citric acid prevents the ionic 
action of calcium and the curd consisting of sodium caseinate 
is much softer than calcium casein<ate. Hence it is largely 
used in the curd indigestion of children and diarrhoea of 
infants. Given in large doses it causes (edema which disap- 
pears on witholding of the drug. 

Blood. — These salts were formerly used in the treatment 
of gout and rheumatism. They act like the alkaline car- 
bonates or hi carbonates but do not irritate the stomach or 
neutralise the gastric secretion. Sodium citrate is used in 
large doses to raise the alkalinity of the blood in conditions 
of acidosis, e.y, in diabetic coma, without u])settiiig the 
stomach or causing diarrheea wliich very often happens when 
bicarbonate of soda is used in large doses. Because it 
shortens the coagulating time, sodium citrate (9 grin, in 80 
p.c. solution intramuscularly, or 6 grm. in 10 p.c. solution 
intravenously), has been recommended for the control of 
bleeding during operation or to stop bleeding in gastric 
or duodenal ulcer. 

Kidneys. — All those salts are used to make the urine 
alkaline. Thus they are used to prevent precipitation of 
uric acid in cases of uric acid diathesis and also to dissolve 
small uric acid calculi in the kidneys or bladder. Sir 
William Robert warns us against using more than 40 to 00 
grs. of acetate or citrate in 4 oz. of Avater, every 4 hours, 
for he says that in larger doses they may cause formation 
of insoluble biurates on the surface of the stones. They 
are largely used in febrile conditions for their diaphoretic 
and diuretic properties, and also in general anasarca. By 
reducing the acidity of the urine they relieve irritability 
of the bladder, and" are used in cystitis, and gonorrhoea 
in the early stage, and to prevent freipient micturition. For 
the same reason they are used in B, coll infection of the 
urinary tract, but large doses are required to maintain the 
alkalinity of the urine. 

Lungs. — Because they are converted into carbonates in 
the blood they are used as expectorants in bronchial troubles 
to make the secretion less viscid. 

POTASSII 

Potassium Chlorate. KClOs 

Source. —Obtained by the electrolysis of a hot solution of potas- 
sium chloride. Contains not less than 99 p. c. of potassium chlorate. 
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Characters. —A white powder, or colourless crystals; taste, cool 
and saline. With organic or oxidisable substances liable? to explode 
if heated. Soluhilitif, - 1 in 16 of cold, 1 in 8 of boiling Avater, 

Incompatibles. —Explodes AA’hen nibbed with sulphur, sulphides, 
charcoal, sugar, tannic acid, aiumonium chloride, or glycerin. Mineral 
acids, ferrous salts. 

B. P. Dose.— 5 to 10 grs. or 0*3 to 0*6 grm. 

N 0N-0.l'FI('tAL 1 *REPA K ATI ON 

1. Gargarisma Chlori. B.P.C. Sifit.—(^hlnrin p. nar/jlp. — Pot. Chloras ^ 
grm., Acid Hydrochlor. 4*2 inil.s. Distilled Water to 1000 mils, 
ilenerate chlorine gas by mixing chlorate and acid, and dissohe 
gradually in Avater. 


PllARMA<H>lA)fJY 

Exfonialhj . — Coining in contact with a septic surface or 
discharge, the chlorate is decomposed, and oxygen is liherated. 
This nascent oxygen then acts as a stimulant and antiseptic 
to septic tissues, but it is not an antiseptic in tlie ordinary 
sense of the term, as outside the body it has very little elVect 
even upon the most sensitive bacteria. 

THteniaJli/. Gastro-intestinal tract. — In small doses, 
potassium cldorate lias no action, but in concentrated solu- 
tion it may through its local salt action cause severe nausea 
and vomiting, and after ab.sorption considerable diuresis 
may arise from a similar action on the kidney. 

Heart and circulation.— It has a siieeilic action on tlie 
blood, and after a moderately large dose it disintegrates tlie 
red blood-corpuscles and converts Inemoglohin into methiemo- 
globin, which is set free in the serum. This elVect is also 
observed when chlorate is added to a little draAvn blood and 
sliaken up, the mixture soon becoming reddish brown (choco- 
late colour) and shows the sjiectrum of inetluemoglohin and 
later of Incmatiii. Since other oxidising agents produce the 
same effect, this action has been attributed to tlie oxidising 
profierty of the chlorate, hut the salt is very stable and 
hardly possesses any oxidising power at body temperature. 
When this change takes place in the vessels the oxygenating 
power of the blood is reduced and asjihyxia threatens. When 
liowever sullicient Inemoglohin remains to continue the respi- 
ration of the tissues the subacute form of poisoning results 
from hmmolysis. As a result of which tlie renal tubules 
become blocked with masses of hicmoglobin and fragments of 
the corpuscles, causing either casts to appear in the urine, 
or total suppression. 

Kidneys.— In moderate doses (15 to 20 grs.) it acts as a 
diuretic, and more powerfully during pregnancy. In toxic 
doses, the kidneys become congested, the urine becomes 
bloody or dark-coloured, and at last there is complete sup- 
pression due to blockage of the tubules with degenerated 
corpuscles. Death occurs usually from urmmia. 
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Elimination.— Very little is utilised in tlie blood and 
tissues, so that about 90 p.c. of the amount f^iven is recover- 
ed from the urine. It is also excreted from the saliva, sweat, 
milk, tears, and nasal mucus. 

Toxic action. Jt may ^ive riso to danf*:eroiis symptoms in indivi- 
duals after a sinjflc la rjro dose*, or from re])eatcd small doses. 15 grs. 
caused death in a child, while an ounce has been taken without any 
had effect. The toxic symptoms are nausea, vomitinjr, diarrluea, 
scanty urine or comphde anuria, urine hecominy: a deep nuldish-hrown 
colour duo to the presence of hiemoj^lohin, metlueinoglohin and hiema- 
tin in solution. Icterus may appear, and the patient may die from 
uramiic symptoms even as late as a week after the tirst symptoms. 
.\ll these symptoms are d(‘pendeiit on the action of the chlorate on 
the hamiogiohiu of the red blood-cells. Death may result from two 
causes : 

1. From respiratory failure and aaplnfxin^ by a rapid breaking 
down of the red blood-cells ami resulting inability of the blood to 
carry a sulliciency of oxygem. 

2. From irnrmiff, owing to complele or partial sii]>pr(‘ssion of urine 
following on obstruction of tlu‘ renal tubuh‘s, by Inemoglobin and 
fragimmts of corpuscl(‘s. 


TlIKKAUKrTU’S 

Londlfi , — The <*hh*f local use of ])olassium chlorate is in 
th(‘- treatment of different mouth and throat troubles, such as 
aphthous stomatitis, follicular tonsillitis, and in the tender- 
ness and intlanimation of the gums which follows the prolonged 
use of mercury. How it acts is not clearly understood, and 
the theory of its a(*ting as an oxidising agent can hardly be 
4*xphiined on any rational ground. It is ])ossible tliat its 
effects are due to salt action. A lotion (19-15 grs. to 1 oz. of 
water or any astringent infusion) is usetl as a gargle for such 
cases. Tablets or lozenges, of which many kinds combined 
with borax and cocaijie are on the market, jiiay be slowly 
Slicked in lioarsem ss of the throat. 

These cat arriial conditions of t he mucous membrane of the 
mouth and fauces are greatly beiietifed if the local treatment 
is accompani(‘d by internal administration, for the salt is ex- 
creted with the saliva after absorption, and thus locally influ- 
<‘nces the disease*. Sometimes it is useful in cases of habitual 
abortion. Tlie late* author considered this elrug to he a valu- 
able? diuretic iu the suppression of urine in cholera. 

Prescribing hints.— Potassium chlorate, being a strong 
oxidising agent, Avlien ])rescribed Avith syrup of ferrous iodide, 
liberates iodine anel forms a preciptate of hydroxide of iron. 
Witli iodide of ]>otassium it forms a poisonous compound in 
tlie body probably iodate of potassium. 

Potassium Nitrate. KNO3 

Syn.— Purilied Nitre; Saltpetre. Syn. LV—Sora, Beng. 6V/ora, Hind 

Source.— May be obtained by the interaction of sodium nitrate and 
potassium chloride. 
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Characters. — White, crystalline powder, or colourless crystals. 
Taste, cool, saline. Solubility.— I in 4 of water. Intpurities.—ChloridoH 
solphates, lime. 

B.P. Dose.— 5 to 16 grs. or 0*3 to 1 grm. 

NoN-<ni'FHnAL Pkki'arations 

1. Cbarta Nitrata, B. P. C. Syn.— Saltpetre Paper.— Made l>y .satu- 
rating wliito blotting paper in a 20 p.c. soliitinii of nitre. Th(! funie.s 
are inhaled in asthma. Ozone Papers are similar in composition. 

2. Pulvis Lobelise Comp., B.P.C. Syn. -Asthma Po/eder.-J’otas- 
sium Nitrate 25, Boiling Distilled Water 2.5, dissolve aiHl soak a 
mixture of Lobelia and Stramonium leav(“S in coarse powder each 2.5, 
Tea leaves in coarse powders 25. .Mix well, dry, and add oil of anise 
0.1. One teaspoonfiil may be burnt to fumigate a bedroom, or the 
fnmes inhaled in a.stlima. This is a supposed imitation of Uimrod’s 
Bliss’s, and the Green Mountain Cure. 

Phakmacolooy 

Internally. Gastro-intestinal tract.— It has a cool saline 
taste, and in ordinary do.ses taken in concentrated solution 
may give rise to gastro-enteritis, with tlie presence of 
blood in the vomit and stool, muscular weakness, collai)sc, 
oven coma and death. The same large doses if taken freely 
diluted cause none of these symptoms. The nitrates differ 
from other salts by possessing some further irritant action, 
and this irritant effect has been thought to be due to the 
reduction of the nitrate in the intestine and tissues into 
the poisonous nitrite. This explanation is however open 
to doubt. In large doses most of it is excreted as nitrate 
in the urine and some passes out with the saliva and sweat. 

Heart and blood.— t!ontrary to other potash salts, it 
is a powerful depressant to the heart, rendering its action 
slower and weaker. It destroys the normal oxygenating 
powers of the red blood-corpuscles, and outside the body 
prevents the coagulability of the blood. 

Skin and kidneys.— It is sliglitly diaphoretic, but has 
a powerful diuretic action. Diuresis is due partly to salt 
action wliich increases the cxcliange of fluids between 
the blood and lymph, thus promoting the filtration in the 
kidney. Practically the entire quantity is excreted un- 
changed, a small portion may bo reduced to nitrites. 

Thekapkutios 

Now-a-days its use is almost discrarded. 
Formerly it was employed in almost every febrile and 
inflammatory disease, but now only on rare occasions. 
It is no longer used in rheumatism, but it is a usefui 
remedy for arresting the onset of a gouty attack, or for 
removing the headache due to a debauch. 20 grs. of 
nitrate with 30 grs, of potassium bicarbonate in a tumbler 
■4)t soda water is the best method of administration in 
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«ttch cases. As a diuretic it is chiefly used in conjunction 
with other diuretics, but the acetates and citrates are 
always preferred. As an inhalation it cuts short an 
asthmatic fit, and hence it is the basis of many nostrums, 
such as Ilimrod’s Cure, Green Mountain, etc. Charta nitrata 
or charta nitrata et chlorata can be burnt, and the fumes 
inhaled. 

Caution. — Its use is to be avoided in inflammation of the 
stomach, intestines, bladder and kidneys, and cardiac weak- 
ness. 


NODII €III.ORIDU]II 

Sodium Chloride. NaCl 

Syn.— Coniiiion Salt. 

Source. - May be obtained by purifying common salt. 

Chirasters. -Small white, crystJillino ])Owder, or transparent, 
onbical crystals, free troin moisture. 1\iste, saline. Odourless. <Sob#- 
hilitif. — 1 in 8 of cold water. 

Offi 0 r A L Pr e I ‘ ar ation s 

1. Injectio Sodii Ghloridi et Acaciae.—Sodiuni chlorido 0.9 p.c. 
and acacia 6 p. c. 

2. Liquor Sodii Ghloridi Physiologicus. Stpi.—I^ormal Saline 
Solution Phijsiolofficnl Saline Solution.— chloride 0.9 p.c. 
Should bo prepared witli sterilised water for intravenous injecton, 
and should be used within twenty-four hours of its preparation. 

N ON-OFFioiAL Preparations 

1. Liquor Dextrosi et Sodii Ghloridi, B.P.G. S[fiL— Glucose-saline 
Solution, —I 50; sodium chloride, 9; sterile water to 1000. 

2. Liquor Ringer, B.P.G. Stin. Bin(fer\'i Solution,-^ Hodinm Chloi idci 
7.0 ; potassium chloride, 0.14 ; calciuui chloride, 0.12 ; sodium bicar- 
bonate, 0.2 ; distilled water to 1000, 

8. Liquor Ringer-Locke, B.P.G. Sipi,—Bin(jer-Locke Solution,-^ 
Sodinin chloride, 9.0; potassium chloride, 0.42; calcium chloride, 
•0.24; Dextrose, l.Oj sodiiini bicarbonate, 0.5; distilled water to 
1000 . 

Pharmacology 

Sodium chloride is an essential constituent of the body 
and perhaps the chief mineral constituent of the blood 
serum. It is therefore essential that the necessary supply 
of this substance should bo introduced either with the 
food itself, or as an addition to the food. As it is always 
present in the body in largo quantities and exerts no 
specific action, it presents a perfect example of salt action 
which action varies in proportion to the concentration of 
salt in solution. 

This salt action only affects living tissues by changing 
the physical properties of the fluids contained in them or 
surrounding them. In the body the epithelial cells of mucous 
membranes, the endothelial cells of vessels, and the cells 
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of the renal glomeruli act as semipermeablo membrane, Le,, a 
membrane through which the solvent can pass, but none or 
V ery little of the dissolved substance. If two equimolecular 
solutions are separated by such a semipermeable membrane, 
the osmotic pressure is equal on the two sides, and the 
solutions are then said to be isotonic, and no exchange of 
constituents occur between the two tliiids. Pharmacologi- 
cally the term isotonic means a solution having the same 
osmotic tension as that of the blood. If however a given 
volume of one of these Iluids has a higher molecular con- 
centration than the other, it is said to be hfjpcrtonlc (or 
hyper-isotonic), and an interchange between the two fiuids 
takes place, water being attracted from the hypotonic to the 
liypertonic solution, aiul to a smaller extent the substances 
held in solution pass from the hy])er to the hypotonic solution, 
thus shortly rendering the two Iluids once more isotonic. 

In the human body Avith its already noted semipermeable 
membrane the process of osmosis is continually going on 
Avhenever fluids of varying tonicity meet. As an examy)h% 
red blood cells shrink in size Avhen they are placed in a 
solution of salt stronger than blood plasma (hypertonic), 
because the Avater is AvithdraAvn from them. In hypotonic 
solution they swell up as they absorb Avater and eventually 
burst liberating hicmoglobiu to the surrounding tissues ; 
AA^hile in isotonic solution they remain unaltered in size. 

The muscles are similarly affected, hypertonic solutions 
withdraAv fluid, Avhile weaker onc^s are absorbed into the 
muscle. As the muscles are rendered dry and hard, and thus 
unsuitable for microbic growth, salting is used in the 
preservation of meat and lish. Strong salt solutions by 
AvithdraAving their fluid contents irritate the exposed nerv es. 

As these osmotic exchanges are continually going on in 
the human body, its importance in the preservation of the 
balance of the constitution of the body fluids can hardly be 
exaggerated, and as has been i)ointed out it is purely a 
physical process Avhich goes on passively Avithout the expen- 
diture of A ital activity Avhich entails a drain of energy of the 
organism. Thus the process of osmosis may be regarded as 
a great conserv ator of emn-gy, of respiratory interchange^ 
and metabolism. 

8alt has a characteristic taste and strong solutions are 
astringents. It has very little elt'ect on digestion, and the 
absorption of food is very little altered when salt is added 
to food It is possible, however, that a small quantity of 
salt in the food may render it more palatable and thus induce 
a reflex flow of gastric Juice. Large concentrated solutions 
irritate the stomach and act as emetics. Ver;^ little is 
absorbed from the stomach. Being of lower osmotic pressure 
than the blood serum hypotonic solution is absorbed from 
the bowel readily. Isotonic solution is more slowly absorbed ; 
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while hypertonic solution is absorbed with difficulty, not till 
it has withdrawn Iluid and increased in volume to make it 
isotonic. 

Blood. — The changes on the blood after an intravenous 
injection depends upon the nature of the solution used, 
whether isotonic, hijpertonic, or hypotonic. When a hyper- 
tonic solution is used, by osmotic attraction it draws more 
lymph into the blood to regain its normal composition, this 
increased volume of the blood in its turn tends to augment 
the liow of lymph, urine and sweat; and since the normal 
balance of plasma and corpuscles must be restored, it sets 
up currents between the blood and the Iluid of the surround- 
ing lymph. All these changes are accompanied by a large 
rise of capillary ])ressure in the abdominal viscera, and it is 
possible that the inward How of lymph is the outcome of this 
X)ressurc. 

As a result of tliesci changes in the blood and lymph there 
is an increased activity of the excretory organs. Thus there 
is a copious diuresis following an injection of salt solution. 
It has been suggested that <liuresis is the result of increased 
volume of blood and lymph causing an inward capillary 
pressure in the glomerulus which promotes the escape of fluid 
into the capsule. Tint the more xjhausible explanation is that 
the x)resenice of salt and water in excess in blood, following an 
injection, leads to an increased interchange of water between 
the tissues and blood making the latter diluted, thus increas- 
ing the non-colloidal constituents of the blood and allowing 
better filtration and more fluid to pass through the glomeruli 
into the tubules. 

Elimination. — Salt is excreted chiefly by the urine as 
potassium chloride, a small portion being lost by the fjcces 
and sweat. Its excretion is diminished in some cases of 
nephritis, in x>oeumonia and during growth of new tissues 
(cancer). Its excretion is hastened by the administration 
of bromides, iodides, nitrates and thiocyanates, while its use 
hastens the excretion of these salts, and may be useful in 
bromism and iodism. 


Thkkapkutios 

Cold douching with salt and water is a very valuable 
remedy in all forms of muscular weakness, specially in the 
weak back of growing girls. 

Salt being mild irritant, sea bathing acts as a general 
stimulant to the skin by improving the circulation and 
nutrition and produces a reflex tonic effect. This is the 
common experience after sea bath. If the patient is unable 
to proceed to the sea side, Tidman^s sea salt, or ordinary 
rock salt (one pound to three gallons of water), is an efficient 
^substitute. It is doubtful if salt baths exert any influence 

6 
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on metabolism although it is often recommended in diverse 
conditions. At Droitwich and Nantwieh concentrated hot salt 
baths (20 p.c.) are used for chronic rheumatism, sciatica, 
and joint diseases, Avhere the patients not only have daily 
baths but dripk suilicient water on the idea that the tissues 
will be more thoroughly washed out and waste products 
will be removed from the system. It is doubtful if this helps 
more excretion of uric acid from the system, but the fact 
remains that patients do show improvement under such 
treatment. The reasons for improvenumt are perha])s change 
of climate, a Avell regulated life and the faitli in the healing’ 
power of salt water. Recently French physicians have been 
treating dyspepsia, wasting, and chronic skin alfections of 
adults, and gastritis and eiitero-colitis in infants with injec- 
tions of sea water. 

Wrifflif's sohftfOH (sodium chloride t, sodium citrate 1, 
water 120), or hypertonic saline are used in the physiologi- 
cal treatment of septic wounds, and as lotions for washing 
ulcers and sinuses, specially in diabetics Avhere strong anti- 
septics damage the tissue. The usual j>raetice is to pack the 
wound with gauze soak(Hl in the solution, dr to irrigate 
the wound with the lotion. Flliciency of this treatment is 
due to the hypertonic saline acting as a lymphagogm*, which 
liberating a tryptic ferment from the leucocytes cleanse the 
wound and check microbal growth. 

Eighty grains (0.0 p.c.) of common salt in one ])int of 
water constitutes normal saline solution, and is isotonic with 
the blood, which maybe injected either into the veins, the 
rectum, or the loose connective tissue under the axilla or 
breast, in (1) shock or collapse from any cause, such as 
severe hsemorrhage or dehydration, to restore the fluid needed 
for the heart to work efliciently ; (2) certain toxasmic condi- 
tions, c.//., uramiia or eclampsia ; (3) carbon monoxide poison- 
ing ; (4) cerebral oedema and intracranial pressure ; and (5) 
profound malnutrition and prostration. In the treatment 
of shock its value is not very favourable and the blood pres- 
sure is not maintained for long, moreover large injections 
may cause fatal dilatation of the heart. In temporary col- 
lapse its value is better. For the relief of urgent symydorns 
in cerebral tumour, uraunia, and meningitis, it lias been given 
intravenously (20 c.c. of 20 to 30 p.c. solution). It has been 
used with less jiistiflcation in cases of head injury, post- 
concussional syndromes, and in severe headaches of Various 
types. Improvement resulted when there was delinite rise 
of intracranial pressure. It has however been showri that 
the fall of pressure is followed by a rise with secondary 
<ederaa of the brain due to the fixing of the salt by the brain 
cells (H. Hoff, Medical Annual, 1934). In other conditions of 
tioxmmia it does not help elimination of poison by itself, 
though it may cause considerable dilution of the poison. Ifi 



SODjr OHLORIDUM 


is commonly ^ivcn intravenoiisly, the usual ({uantity intro- 
duced being »50(1 to 1500 c.c. (1 to 3 pts.). The most com- 
monly em[)joyed solution is normal saline containing a 
lull toas))()ont'ul ol* salt to 1 ])int ol* ordifiar?/ water, as 
this usually contains some calcium. It* made up with distilled 
\vat(U‘ and givcui intravenously, ])ur(} sodium chloride may 
hav'c a poisonous etlect. The addition ot* 0*5 p.c. ol* sodium 
bicarbonate to the physiological saliiu^ solution ap])roaches 
mor(^ cIos(dy the normal r<‘uction ot* tin* blood, counteractwH 
acidosis and ensur(\s more lasting restoration ol* the blood- 
pr(‘ssure. 

Th(‘. (d’h^cts ot* these saline infusions vary according to 
wh(d;herth(^ voluim^ of the blood has b<‘en ])reviously decreas- 
ed or not. If there has been no f)revious diminution in the 
v^olumtM)f the blood, a saline infusion has no ett'ect in raising 
artiu’ial |)rt^ssur(‘. and may lead to anasarca. On the other 
hand if the volume of blood has been diminished by haunor- 
rhage, a saline infusion will not only increase*- the volume of 
the blood and so maintain arterial j>r(*ssure, but by shortening 
the coagulation tinu^ will favour eessatioii of luemorrhage. 

Since*, colloids leave the v<*ssels slowly and help to retain 
the transfused tluid, they diminish diuresis, lymph liltration 
and (e(I(*/mas. Acacia and g(‘latin then'fore were added to 
sjiline solution to nniintain tin* blood pressure* for a longer 
time in cases of shock and haemorrhage than when treated 
with ])lain non-col loida I saliiu* infusion. Hut the results have 
not Ixien very (*iicouraging, although they ap])(‘ared to be of 
soin(‘. value at lirst. H(*v(m*(* and even fatal reactions after the 
use of acacia, soim^ from faulty technique and others from 
s])(*cial susceptibility to tin** drug, have been recorded. It 
alters the colloidal ecjuilibriiim of tin* blood which tends to 
agglutination of tin* corpuscles and to other anajdiylactoid 
phenomena (llan/Jik). 

It is v(*ry largely us(*d, and with very good results, in the 
treatment of cholera, in which as iniicli as three pints of 
hyj)(?rtonic solutions are us(*d. The usual formula for 
hypertonic solution consists of sodium chloride lliO grs., pot. 
cliloride- (> grs., calcium chloride 4 grs. to 1 ]>t. of water. To 
this is add(‘.d sod. bicarb. 40 grs. and glucose 14 grs. The 
bicarbonate of soda maintains the alkaline butter value of the 
blood and counteracts tendency to acidosis. In cases of 
severe shock or collapse a small infusion containing adrena- 
line helps to promote the maintenance of blood pressure. It is 
also used intravenously, subcutaneously, or ]>er rectum in 
other forms of dehydration, as for instance in acute bacillary 
dysentery. Besides overcoming collapse, the chloride com- 
bines with the toxins and helps them to be excreted via 
the kidneys. Salines should not be given in any form of 
cedema, Cwspecially that of the lungs. 

Infernally . — Cold salt and water is aii excellent gargle 
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for chronic relaxed throat, and also a very elective nasal 
douche. It is a prompt and efficient emetic, and it may 
be injected into the rectum for the cure of thread-worms. 
It is an antidote in poisoning by silver nitrate, wliich 
it converts into the insoluble chloride. It is also useful in 
eases where a leech has been swallowed or has got up 
the nose. 

Note , — Since retention of salt in the tissues may lead to 
■oedema, a salt free diet has been recommended to ri^duce 
iedema with salt retention. Salt free diet sometimes lowers 
blood pressure and has been advised in ])rimary hyper- 
tension. 


LiaLOR HOmi KTIIYLATIS 

Solution of Sodium Ethylate. {Not official) 

Source.— By dissolving 1 of sodium in absolute alfohol 120. 

Characters.— A syrupy liquid, colourless when iVesli, turning brown on 
keeping. 

Uses.— It is used as a depilatory, and to destroy warts, moles, 
and nsBvi. Apply ligrhtly with a pointed jrinss rod for 2 or succes- 
sive days till a scab forms. When this falls off*, reptnit the treatment 
if necessary. If pain results, allow a droj) of chloroform to full upon 
the spot. 


HOmi SUI.FHOC YANAJi 

Sodium Sulphocyaiiate. (Not official) 

Syn.— Sodium Thiocyanate. Sodium Uhodanatu. 

/>osp.— 1 to 5 grs. or 0*00 to 0*3 gnu. 

Action and Usks 

Supposed to be one of the most efficacious remedies in the treat- 
ment of hypertension in doses of .5 fjrs. tiire.e times daily after 
meals. Sometimes nausea, j^astro-intestinal disturbanc(^s and nervous 
irritability may follow its use. Others suffer from diarrh(ea, inns- 
eiilar fatigue, motor apliasia, hallncination of sight and hearing, 
•tlelirium, convulsive twitch ing.s, coma and death. In some cases 
the symptoms resemble those of iodism. It has not proved a success. 
The potassium salt causes more distressing nausea and weakness. 
If the patient does not show any satisfactory improvement after 5 
gr. doses, taken for two month.s, the drug will have no effect. 

SODll T1110SUI.P1IAN, V.H.V. 

Sodium Thiosulphate. (Not official) 

Characters.— Colourless, odourless, transparent monoclinic prisms. Freely 
oluble in water. 

Dose, U.iN.P.— 1 grm. or 15 grs., by mouth or intravenously, 

Action and Uses 

Tt is largely used as a reducing agent in photograiihy under 
the name ot “Hypo,” and has been used in the form of a lotion 
<1 in 10) as a j^arasiticide in various skin affections, e,q,, eczema 
furunculosis, urticaria, ete., and internally as a purgative. Now- 
a-days it is used intravenously in exfoliative dermatitis, specially 
those appearing after the use of organic arsenic preparations, ft 
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Is also used against other manifestations of arsenic poisoning. The 
usual method is to give it intravenously in doses of 0.3, 0.45, and 

0.6 grm. in 5 c.c. of distilhMl wjiter every second or third day. It 
may be administered in 15 gr. doses by the mouth dissolved in 
normal saline. It has been retmmmended in mercurial and bismuth 
stomatitis and is useful in all acute poisoning from metals. Large 
intravenous injections aggravate the condition. It acts by dissolving 
the storage depots and helping elimination by the kidneys, but when 
a large dose is used a large quantity is suddenly dissolved out which 
the kidneys cannot eliminate so that it actually increases the 
poisoning. 

AMHIOIVIUM 

Ammonia. {Not official) 

Ammonia preparations may be grouped into two classes, 
{aj those that liberate irritating ammonia from their com- 
pounds, and whose action therefore depends upon free 
ammonia ; (h) those forming salts homologous with alkali 
metals, and Avhich act as salts in the body. 

1 . Preparations whose actions depend upon free ammonia 

I.I<llTOR AMHIOMAK FOllTIS 

Strong Solution of Ammonia. NHs 

Source. — Obtained by heating a mixture of ammonium chloride and 
slaked lime,^ and passing the gas (ammonia) into distilled water. 
Contains 32*5 p.c. of w/w ammonia. 

Characters. — A clear, colourless, alkaline lupiid ; odour, character- 
istic ; vm y pungent. Sp. gr. 0%SS5 to 0*891. 

Incompatibles.— Acids and acid salts, metallic salts and alkaloids. 

( )FFl(n AL PR El»AR ATION S 

1. Liquor Ammoniae Dilutus. Stjn. Liquor Ammonuv; Ammonia 
Solution . — 10 [).c. w/\v of ammonia. B. P. Dose.—lO, to 20 ms. or 
0*6 to 1*2 mils. 

2. Linimentum Camphorae Ammoniatum.— 25 p.c. 

3. Spiritus Ammonise Aromaticus. - aSVc Ammonium (^arbonate, 
page S7. 

PlIAUMACOLOGY 

Localhj . — A solution of ammonia when rubbed in or ap- 
plied to the skin stimulates the periphei\al nervCwS and 
superficial blood-vessels, producing a sensation of heat and 
redness. If it is concentrated and evaporation prevented it 
blisters. Ammonia is therefore a rubefacient and vesicant. 

Nose and air-passages. — The vapour of ammonia power- 
fully irritates the mucous membrane of the nose and air- 
passages causing sneezing. It also irritates the conjunctiva 
producing lachrymation. By exciting the nasal afferent 
nerves, it reflexly stimulates circulation, and accelerates 
pulse rate. If the inhalation is prolonged, or the vapour is 
too concentrated, inflammation of the nasal and air-passages 
results. 
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Internalhf , — On reaching? the stomach, ammonia at once 
reflexly stimulates the heart and circulation by its action 
on the accelerator centre. Like other alkalies it neutralises 
the acidity of the ^^astric Juice if ;^iven during digestion, 
with the formation of ammonium chloride. It also increases 
peristalsis and causes a sense of warmth in the stomach. 
Therefore, it is an antacid, gastric stimulant and carmina- 
tive. Ill large doses, it is a gastro-intestinal irritant. 

Absorption. — Althougli ammonia is readily absorbed 
from the alimentary canal It does not produce any special 
physiological effect when administered through this channel. 
If not converted into a chloride by the acid in tlie stomach it 
appears in the portal blood as carbonati*. or carbamates, 
and carried to tlie liver where it is converted into urea. 
The liver is therefore an important factor in the dis])osal 
of ammonia, and if the organ is functionating ]>ro])erly, 
it can prevent tin? passage of ammorrui to the systemic 
circulation. The systemic effects are only observed after 
subcutaneous or intravenous aclministration. The charac- 
teristic action of ammonia base is first stimularion followed 
by paralysis of the central nervous system, sp(‘.cially the 
medulla. On the cord its effect resembh^s strychnim*. and 
causes rellex irritability followed by convulsion ; wliile it 
paralyses the motor nerve-endings like curara. 

Blood. — Since ammonia is converted into iir(‘.a in the 
blood its action differs from the lixe<l alkalies in not increas- 
ing the available alkalinity of the blood. 

Heart and circulation.— Tlie immediate result of the 
reflex effect is vaso-constriction and stimultation of the 
accelerator centres followed by a rise of blood ])ressnre 
and stimulation of the heart. But owing to the rapid 
change of the drug in the system this is of momentary 
duration. 

Lungs. — Resyiiratiou is increased by diri'ct stimulation of 
the respiratory centre aftiu* absor])tion. The carbonates is 
largely used in cough mixtures as it rcuidcus the mucus of 
respiratory tract more fluid. As it is not excreted by the 
bronchial mucus or by the lungs, its expi^ctorant action is 
<luc to tht*. fact that unchanged carbonate of ammonia acts as 
a nauseant to the stomach and thereby increases the bronchial 
secretion by reflexly exciting the vagus supplying the mucus 
glands. 

Nervous system.— Ammonia is a general stimulant, and 
by its action on the medulla, it vStimulates respiration, coius- 
tricts the penydieral arterioles, and raises the blood-pressure. 
These efl'ects are redlex from surface irritation, for they 
are almost instantaneous and manifest themselvcvs before the 
drug can be absorbed. In toxic doses, it produces convul- 
sions, due to the stimulation of the motor cells in the cord. 

Kidneys. — Ammonia and its salts are changed into urea in 
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tho liver. They (litt*er from the fixed alkalies in not inereas- 
In^ the alkalinity of the blood and having? no effect on the 
urine excej)t to increase, the un^a and thus causing some 

diuresis. 

Elimination. — Ammonia is thrown off with the breath, 
sweat, urine and bronchial secretion. 

Toxic action.— If a lar<yc dose of a concentrated solution be swal- 
lowed, it may cause deatli within a few minutes from suffocation due 
to spasm of the jjflottis. Otherwise^, the symptoms are those of ])oison-- 
injX l)y a corrosive alkali. 

Antidotes. Tlie same as those of the other alkalies. 


TflKRAPKUTK’S 

hb'f email tj. — As a local sthuuhiuf to lUirve and blood- 
v(vss(ds, the linini(*nt of ammonia is rubh(‘.d ovt^r stiff joints, 
and in various conditions of chronic rheumatism ; and as a 
roinitcr-irrifauf on th(‘ ch(‘st in bronchitis, pneumonia and 
pleurisy. Ammonia may b(‘ uscmI as a rrsicftnt in cases wherc^. 
cantharidin is coiitra-in(licat(‘d. A piece*, of lint cut slightly 
larg(*r than the*, int(‘n(h‘d hlist(*r is moisten(‘(l with the strong 
solution and applied and iinin<‘diately covered over with a 
watch-glass. Ammonia n(‘iitralis(‘s the* j)()is()n of nettles and 
insect-bites, and tli(‘rt*l)y l(*ss<‘ns the* i)ain aiul swelling caused 
by th(*in. 

The vapour (snudling-salf s) is us(*d to rouse ])atients from 

fainting, shock, syncope, stupor an<l narcotic poisoning. 

lafcmalhj. — Like other alkali(\s, ammonia may be given in 
acid dyspepsia. Spirit of sal volatile*, is a useful remexiy for 
gastric and intestinal cramps; a few elre)ps with bicarbo- 
nate of soela anel elill water give* relief te) flatulence in 
infants. As a ge*neral diffusible sf imulaut, ammonia is ex- 
tre*,nie*ly serviceable in syncope, shock, fainting, and in the 
low adynamic ee)nelitions of febrile diseases, c.//. pneumonia, 
typhoid, e*tc. Tt makes an exee*llent “[)ick-me-uy),” anel 
softeuis the*. ])lilegm in l)re)nchitis and catarrhal pneumonia, but 
the carbonate is better. Amme)nia contre)ls iodisiu, and is 
tbere*fe)re*, combined with iodieles wli(*n prescribed in large 
de)se*s. 


AMiHONIl CAKBOAAS 

Ammonium Carbonate 

Syn.— Ammonium Se*seiui(!aTl)onate. 

Source.— A variable mixture of ammonium bicarbonate*, NH^ HCOj, 
and ammonium carbamate, ; obtain(*d by subliming 

ammonium sulphate and calcium carbonate. 

Characters. -In translucent, crystalline masses; odour aminoniacal: 
reaction alkaline. 'Paste, pungent, ammonia cal. Effloresces when 
-exposed to air. Partially volatilises anel is converted into porous 
lumps or a white powder. SolMUtif, 1 iu + of water. 



88 


PHARMACOLOCIY AND THEBAPEUT108 


Incompatibles.— Acids, acid salts, lime water, metallic salts, alkaline- 
earths and alkaloids. 

B.P. Dose.— 5 to 10 grs. or 0.3 to 0.6 grm. 


OlTICIAL PKBrARATlONS 

1 . Liquor Ammonii Acetatis Fortis, see pa^e 90. 

2. Spiritus Ammonise Aromaticus. Sim. - Spirit of Sal Volatile.— 
Contains 21 to 24 p.c. av/v of ammonia. B.P. Dose.— 15 to 60 ms. or 1 
to 4 mils. 


AMHIONIl mCARBONAN 

Aiiiiiionium Bicarbonate 

Source.--Mny he prepared by passing carbon dioxide into solution- 
of ammonia, ('ontains not less than 98 p.c. and not more than the 
equivalent of 102 p.c. of ammonium bicarbonate. 

Characters —White crystals, or tine, white crystalline powder. 
Taste, punprent, odour ammoniacal. Sli«:htly hyffroscopic. Volatilises- 
slowly at ordinary temperature. Soluble in 5.] parts of water; insoluble 
in alcohol (90 p.c.). 

B.P. Dose.— 5 to 10 grs. or 0.3 to 0.6 grm. 

PirAUMAC()L<)(JY AND TlIiniA PKl'TK S 

Internalhj. — lf\n^ carbonate and the bicarbonate possess 
all the virtues of the liquor, and in addition are powerful 
expectorants, facilitating the ex]mlsion of viscid niiicns. They 
are therefore \^vy useful in bronchitis, and catarrhal pneu- 
monia. (riven in large doses, or even in small repeated 
doses, over a Jong period, they are irritants to the bowels and 
may give rise to diarrhoea. They should therefore he given 
with caution in cases comidieateil with diarrluea. The 
carbonate is an emetic in \ dr. doses, though rarely used for 
the purpose. In tlie form of aromatic spirit of ammonia it is 
used as a mild stomachic in debility and alcoholism, and as a 
carminative in flatulence. 

The carbonate or the spiritus ammonije aromaticus should 
not he prescribed with syr. scilhe wliich contains acetuin 
scilhe and will give off CO 2 gas. It forms insoluble salts 
with all metals excci)t the alkalies. 

2. Preparations which act as salts in the body 
AMMONII CHJLORIOUM 
Ammonium Chloride. 

Syn.~ Sal Ammoniac. Syn. LV.-^ Nishadal, Beng. Noshadar^ Hind. 

Source. - Prepared by neutralising ammonia with hydrochloric acid- 

Characters.— White, crystalline, granular powder ; odourless. Taste,, 
.saline, coolinj?. Soluhilitp.~l in 3 of water, 1 in 60 of alcohol (90 p.c.). 

Incompatibles.— Alkalies and their carbonates, mineral acids; lead’ 
and silver salts. 

B.P. Dose.— 5 to 60 grs. or 0*3 to 4 grms. 
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\ ON-OFFIC I AL P RF:PA U ATI ON S 

1. Lotio Ammonii Chloridi. Syn. -Lotio E vapora ns. -Aimiionium 
ohlorido 15 grs. ; alcohol (90 p.c.) 1 dr. ; water to 1 oz. 

2. Vapour Ammonii Chloridi.— Obtained by ini.ving hydrochloric 
acid and ammonia in a siiita!)le apparatus and purifying through water 
or moist sponge. A useful inhalation in bronchitis^ and in affections- 
of the throat and eustachian tube. 


Pir AUMA( OL(KiY AND THEKAPKLTTK’S 

Since ammonium is converted into urea the systemic 
action of ammonia base is elicited when the chloride ia 
injected intravenously or subcutaneously. It lirst stimulates 
and then paralyses the central nervous system and the 
medulla ; increases the reflex excitability of the cord, and 
causes convulsions like strychnine. TJie motor nerve-endings- 
are paralysed in frogs, though no such effect is observed 
ill mammals. During convulsion the respiration is arrested 
and the blood-pressure rises enormously. Death takes place 
from asphyxia, but if the animal is kept alive by artificial 
respiration recovery takes place owing to elimination of 
the salt. 

The rise of blood pressures is due to constriction of the 
peripheral vessels through the vaso-motor centre, and the 
heart becomes slow from stimulation of the vagal centre from 
increased blood ])ressure. 

ExternaUfj. — Locally ap])lied, a solution of the chloride 
has a soothing refrigerant effect, and this (‘ffect is greatly 
increased by the addition of alcohol or potassium nitrate. A 
lotion is therefore used in cases of injury to ditVerent parts,, 
such as sprains, bruises, etc., as a cooling application, and 
Lotio Ev a])orans is used for tlu^ puriiose. The vajiour when 
inhaled increases the secretion of the mucus from the larynx,, 
pharynx, trachea, bronchi, eustachian tube, etc., and is 
therefore serviceabl(‘. in chronic pharyngitis, laryngitis,, 
bronchitis, and otitis media. 

InternaUij . — It is an irritant and astringent and causes a 
reflex flow of saliva. From the stomach it is rapidly absorb- 
ed and is not converted into urea to the same extent as Avlieu 
the carbonate is used. In herbivora it forms urea and liberates 
chloride ions to combine with sodium and potassium, forming 
chlorides and are eliminated as such, thus redvehuj the fixed 
alkalies of the body giving rise to acidosis. This action 
takes place in man to a less extent. Because it causes acidosis- 
and helps the plasma to hold more calcium in solution it is 
used in tetany, and to counteract alkalosis. 

In the form of lozenges, when allowed to melt slowly, in 
the mouth, it acts as a reflex expectorant. In moderate 
doses (to to 15 grs.), it is a gastro-mtestinal irritant, parti- 
cularly to the intestine. 
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Liver.— It is used as an indirect cholagogue in catarrlial 
jaundice, and at one time was used in the treatment of 
threatening: abscess of the liver. It is doubtful if it possess- 
es any of tliese effects. 

Lungs. — It makes the secretion of bronchial mucus less 
viscid and helps expectoration. This effect is partly reflex 
from irritation of tlie stomach and partly due to salt action 
in the bronchioles. It is therefore used as an expectorant 
in bronchitis, both acute and chronic. 

Kidneys. —It is a diuretic, due partly to urea and jiartly 
to the reduction in the amount of salts adsorbed by the tissue 
proteins, and the salts so liherated increase the non-colloidal 
<*.onstituents of the hlood thus reducing* the resistance to fil- 
tration and act as diuretics. It is used with mercurial diure- 
tics to increase their <liuretic effect (are Novasurol). 

Excretion. — It is partly excrcded as such, but a large 
portion as urea. 

lilUl OK AM.nONII AC KTATIS FOHTIN 

Strong Solution of Ammonium Acetate 

Source, (,’ontains glacial acetic acid 4r>M (»., juiinionium carbonate 
•1^10 (»., strong solution of ammonia 100 mils or q.s , water sutlicient to 
produce 1000 mils. 

Characters. — A thin, syrupy licpiid with an odour of ammonia and 
-of acetic acid. Sp. gr. 1*098. 

B.P. Dose.— 15 to 60 ms. or 1 to 4 mils. 

< hriciAL Pkke'akation 

1. Liquor Ammonii Acetatis Dilutus. LhjHor AinmoHit 

Aceiatis : Miiiderer’s Solution. 12..5 p.c. of strong solnf ion of acetate. 

B.P. Dose.— i to 1 oz. or 8 to 30 mils. 

N < )N-< )FFH'lA L PkKI’AUATK )\ 

1. Liquor Ammonii Citratis Dilutus.— .Ammonium carbonate 87*5 
<1., citric acid 125 (i., water to 1000 mils. Dose. -2 to 6 drs. or S to 
*24^ mils. 

Pu \uma<*ol()(;y and TiiimAPiuTTU's 

The solutions of the acetate and citrate are diaphoretics 
and diuretics. The diaphoresis Ls due to their effect on the 
sweat centre. If tlie patient is kept cool, their act ion concen- 
trates n])on tlie kidneys and t here is diuresis. The diuresis is 
due to the formation of urea in which form they are eliminat- 
ed. For these actions, they arc used as mild, non-de]>ressant 
antipyretics in fevers. 

LITlIll CAKBONA8 

Lithium (yarlionate. (Not official) 

Source.— Obtained from native silicates of lithium. 

Characters.— In white powder, or minute crystalline grains. Taste slightly 
alkaline. Soluhllitif.-—! in 80 of water, insoluble in alcohol (90 p.c.). 

Dose.— 2 to 10 grs. or 0*12 to 0*6 grm. 
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lilTIIII CITUAS 

Lithium (Jitrate. (Not oHicial) 

Source.— Prepared by the interaction of nitric acid and lithium carbonate. 

Characters.— A white (crystalline deli(|ue.scerjt salt. 1'aste, saline, cooling, 
in 12 of water. 

Dnup.—h to 10 gi's. or 0 :i to OT) grrn. 

IhtAKMAt!OLO(ir 

Lhliimn salts are nmdily nl sorbed nnd resemble (be 
corresponding ])ota.ssium salts in their actions, and render the urine 
alkaline acting like other fixed alkalies. 'riH‘y are ])o\\ (dful "astro- 
intestiiial irritants when used in a concentrated form or in lar^e doses, 
or (‘ven when ^iven subcidaneoiisly. 'Phey are diuretics, acting; 
chiefly l)y salt action, and it was claimed that their prolonpred use 
would dissolve uric at-id calculi. Hut lithium acts as a solvent for 
uric jicid only when present in relatively lar^e amounts, since the 
(piadrhirate is not rendered s()lubh^ by any lithium salt e.\co])t in con- 
centrations which would be toxic to man. Moreover, there is no 
evidence, (dinical or otli(‘i wis(‘, to show that lithium is mon* valuable 
than potassium. These salts are rarely used now. 

C ARBOAAN 

(Jalciiiin Carbonate. ('aCOs 

Syn.--Precipitat(Ml ('balk. Syn. I. V.— /vT^rr/, Hen^. 

Source. Ohtaimdl by the interaction of a soluble calcium salt and a 
.solnhl<‘ carhoiudc. 

Characters. —v\ white micro-crystalline powder, insoluble in waler. 
Odourless and tasteless. 

Incompatibles. - Acids and acid .salts. 

B.P. Dose. 15 to 60 grs. or 1 to 4 grms. 


C HKTA 


(nialk. CaVih 

Syn. (heta Pneparata. 

Source. Native* calcium carbonate purifieel by elutriation. 

Charac#ers. - White*, friable masses, or a white ])owele*r. No odour or. 
taste. 

Incompatibles.— Ac iels and sulpbate*s. 

B.P. Dose. 15 to 60 grs. or 1 to 4 grms. 

Enters into.— H yd. c. Oreta, and the 

( ) FFi ri A L Pk k cak a r i e »; s 

1. Pulvis Cretse Aromaticus. - 25 p.c. B.P. Dose.—lO to 60 grs. or 
0*6 to 4 grms. 

2. Pulvis CretsB Aromaticus cum Opio.- 2-5 ]).c. opium or J ^r, 
morphine in 60 grs. B.P. Dose. — 10 to 60 grs. or 0*6 to 4 grms. 

Non-official Piikpakations 

1. Mistura Cretee Co., B. P. C. Pulv. (Teta* Arom. 180 grs., Chalk 
180 grs., Sp. Aiiiinon. Arom. 180 ms., Tr. ('atechu 11 oz.. Tr. (\ard. 
•Co. 860 ms., Opii (U) nis.. Sucrose 1 oz,, Tragncanth Powder 40 
grs., (hnnamon Water to 20 oz. Dose, - 1 oz. or 80 mils. 

2. Mistura Cretae. Syn.—Clialk .If/jcfure. -Prepared chalk 80 (L. 
tragacantli powder 5 (1., sucrose 60 (i., cinnamon water q. s. to 1000 
mils. Dose.— J to 1 oz. or 15 to 80 mils. 
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PnABMA(H)LOOY 

Locally chalk is a mild astringent and desiccant. 

Infernally. Alimentary canal. — Chalk acts as a direct local 
antacid, neutralising free acids in the month and stomach. If 
not already acted upon, it passes readily into the intestine, 
where it acts as an antacid and a non-irritating astringent, 
caused by (1) the neutralisation of any acid it meets, with for- 
mation of chloride or lactate and thus reducing the secretion ; 

(2) formation of a protective coating over the intestinal 
muccus membrane Avhich also diminishes reflex peristalsis ; 

(3) adsorption of toxins ; and (4) depressant action on the 
intestinal canal due to calcium ion. Lime salts are feebly 
absorbed on account of their low diffusive i)ower and are 
excreted witli the ficces. 

Kidneys. — Some think that calcium carbonate is a diuretic 
because certain mineral waters, such as Contrexeville and 
Vittel containing calcium bicarbonate and sulphate, among 
other salts, have been found useful solvents for uric acid. 
But there is no direct evidence. 

THKU APEX T1(‘S 

Externally . — Chalk may be used as a dusting powder in 
excoriations, burns and weeping eczema. Duckworth uses 
it in the form of an ointment (1 in 1 of benzoinated lard) in 

erysipelas. % 

Internally. Alimentary tract.— Chalk is used as a basis 
for almost all the tooth powders. As an antacid M may be 
used ill acid dyspepsia, but lime water acts much better. 
Aromatic cho-lk powder is an excellent remedy for mild 
diarrhoea, especially that of children xvith sour-smelling 
stools. If the diarrhcca is causexl by some irritating food, 
a dose of castor oil should precede its use. In diarrluea 
^ chalk acts like bismuth salts by forming an insolub]^^ coating 
over the mucous membrane. Lime salts are of special value 
in acid poisoning, especially in oxalic acid poisoning, as 
they form insoluble oxalates. 

. Prescribing hints. — Uenerally given in the form of chalk 
mixture with opium and astringent tinctures. Aromatic chalk 
powder with bi.smuth and grey powder is very useful in 
infantile diarrhoea. 

CAIXII ClII^ORIDUin 

Calcium Chloride. CaCh 

. Source.— Formed by neutralising hydrochloric acid with calcium 
carbonate, evaporating the solution, and desiccating at a temperature 
not exceeding 200''C. 

Characters.- In dry, w^hite granulo.s or porous derKpiesccnt masses. 
Taste, warm, slightly bitter. Solubility.— I in 1*5 of water, 1 in 3 of 
alcohol (90 p.c.). 

Incompatibles.— Carbonates, phosphates, >)iilphates, and tartrates. 
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B.P. Dose. -10 to 30 grs. or 0*6 to 2 grm. Intramuscular:— I to 
^rs. or 0*03 to 0.1 grm. Intravenous, 5 to 15 grs. or 0.3 to 1 grm. 

€AI.€11 1.AVTAH 

Calcium Lactate. ( 'a((^3H503)2,oH2() 

Source.— Obtained by nentralising dilute laetic acid with calcium 
<*.ari)onate and evaporating the resulting solution. 

Characters. - A white, almost tasteless powder. Soluble in 18..5 ijarts 
■of water. Readily soluble in hot water. Forms a clear colourless 
solution. 

B.P. Dose.- 15 to 60 grs. or 1 to 4 grm. 

N ON -< )F I'l n AL Fr E r AK ATIONS 

1 . Syrupus Calcii Lactophosphatis. -('ale i um lactate 7 5 grm , con- 
eentrated phosphoric acid 45 mils., sugar 700 grm., commercial orange 
flower water 25 mils., water (ps. to 1000 mils. Dose,— 30 to 60 ms. or 2 
to 4- mils. 

2. Calcii Gluconas. - 9.3 p.c. of calcium. Almost tasteless, (liv en 
subcutaneously does not produce irritation or necrosis of the tissues. 
Intravenously, toxicity one-fourth of chloride. Hose. - 3 to 5 (1. three 
times a day after meals. 1 (J. (in 10 p.c. solution) on alternate days 
iutrn m nscu larltf, 

8. Calcii et Sodii Lactas, B.P.C.- Occurs as white powder or as 
■colourless, hard granules. Deliquescent. Soluble in 15 parts of water. 
Action same as other calcium salts, but is more soluble and easy of 
4ibsorption. Specially useful in niffht sweats of 2)btbisis^ haimophjsis 
4ind (fiffirnlt dentition^ and in certain types of dermatitis. Dose.— 0.3 to 
"2 grm. or 5 to 30 grs. 

CALCII PIIOSFIIAS 

( 'alciiim Phosphate. Ca3(P04)2 

Source.— Obtained by the interaction of calcium chloride and sodium 
phosphate in the presence of ammonia. 

Characters. — A light, white, amorphous powder. No odour or taste. 

Insoluble in water. 

B.P. liose.-lO to 30 grs. or 0*6 to 2 grm. 

Pll AUMA('OL()(lY AND TlIlOKAPKl TK’S 

(Jahniim is an important constituent of the animal body, 
and it is to the large proportion of ealcinm jiliospliate Avliich 
it contains tliat the body skeleton owes its most essential 
property of rigidity. It is present to a considerable amount 
in all soft tissues and the blood, and is essential to most forms 
uf living matter, and for tlie activity of certain ferments. 
Thus the milk will not curdle, nor the blood will coagulate, in 
the absence of calcium. Important as it is to the body 
mechanism, provision is made for its supply, and calcium is 
present in both animal and vegetable fooiis, although vegeta- 
ble foods are much richer in calcium than the foods of animal 
•origin. Milk and yolk of eggs are specially rich in calcium in 
a readily assimilable form. The young animal therefore is 
freely supplied with calcium at a period of life when it is 
necessary for its growth. Delicieucy of calcium in food, 
therefore, has a prejudicial effect on the growing animals, 
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owing to the larger amount of calcium nccesKary for the 
growth of the skeleton during this period, altliougli very little 
untoward ettect is observed in grown up animals. 

The changes following calcium starvation resemble those 
observed in rickets in children. In rickets, however, the 
softness of the bones is not due to any deliciency of calcium 
in the food, but to lack of sunlight and vitamin I), which 
promote the absorption of calcium and phosphorus in balanced 
proportion, so that lime is not deposited on the bones. 

Another condition whicli resembles rickets of cliildreii is 
sometimes observed in women during the i)eriod of preg- 
nancy and lactation. Owing to the excessive demand of 
the growing child, the mother’s skeleton becomes de])leted 
of calcium which becomes soft and spongy, unless this 
demand is met by x>roper supi>ly of calcium. This condition 
is known as osteomalacia, and like rickets is due to deti- 
ciency of vitamin I), lack of sunlight and derangement of 
calcium metabolism. 

Calcium is present in all tissues, and not only tin*, heart 
but other tissues of tlui body are sensitive to (listurbaiK'Cs 
in the amount of calcium and sodium in the blood. Cicen 
intravenously in large doses, lime salts lessen the irritability 
of the cerebral cortex, while deliciency of the calcium in the 
blood causes increased irritability of the brain with muscular 
twitchings. 

An intravenous injection of chloride in non-toxic doses in 
man is followed by tlushing of the skin and face, a hot feeling 
over the whole body, constriction of the throat, and some- 
times nausea and vomiting. Tlie ])eripheral vessels dilate 
and the systolic pressure falls. The heart becomes slow from 
vagus stimulation which is antagonised by atro])ine, th(‘ 
action resembling digitalis in some respects. Soon, however, 
the rate becomes normal and even accelerated, find the blood 
pressure rises from stimulation of the sympathetic. 

On isolated heart calcium antagonises the de])ressant 
elfect of potassium, and its absence stoi)s rhythmic activity 
of other plain and striated muscles which reappears with 
increased tone on the addition of calcium. In cases of 
weakness of the cardiac muscle caused either by valvular 
insufficiency or myocarditis, the addition of chloride to the 
digitalis treatment increases the optimum action of the latter. 

The pupils are contracted from direct stimulation of the 
sphincter, and probably from partial stimulation of the nerve 
ending. This is followed by dilatation from sympathetic 
stimulation. 

All the above effects are elicited by the intravenoim 
injection, and are not so marked when administered by the 
mouth, due to slow absorption. Calcium antagonises the 
effect of magnesium and potassium. 

The normal calcium requirement of an adult is about 0*4p' 
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grm. daily. During the growing period, pregnancy and 
period of lactation the demand is greater. It is absorbed 
with dilliculty, and it has been estimated that only bO p.c. of 
calcium of the food is absorbed. Therefore 1 grin, of calcium 
must be taken daily with food to supply the adequate recpiire- 
ment. One litre of fresh cow's milk contains 1 grin, of calcium. 

Whether given in soluble or insoluble form, calcium is ab- 
sorbed with difUculty. Its absorption depends upon the nature 
of the intestinal contents. During the digestiv(‘ period the 
reaction of the upper j>avt of the gut is frecpiently on the acid 
side and absorption of calcium takes ])lace in the form of 
acid calcium phosphate. If the contents of tlie intestine 
be alkaline, calciuin is precipitated as insoluble carbonate 
or ])hosphate, and deficiency of vitamin D renders th(> gut 
contents more alkaline and fherefore retards absor]>lion. 
If the intest ine contains unsaturat(5d fatty acids as deriv(*d 
from codliver oil, butter or bacon fat, calcium forms soluble 
soap and is reaclily absorbed. Calcium salts of fatty acids 
though insoluble are absorbed as soluble calcium salts 
possibly due to their solubility in bile. (Calcium metabolism 
is regulated by ultra-violet rays, and Fusshall {American 
Journal of Phfjf^io/ouifj 1928) has shown that on a less 
calcium diet, as com])ared to controls, irradiated rats shoAved 
<list.inctly belter calcium deposition, growth and increased 
calcium content of the serum. 

Calcium is essential to the ])rocess of normal coagulation 
of the blood, which maybe pn‘vented by pr(‘cii)itating this 
salt by oxalat(‘S, citrat(\s, and fluorides. It is also necessary 
for the action of thrombokinase or for tin*, conversion of 
prothrombin into thrombin. Administered per os these salts 
liave no appreciabh^ elVect in increasing the calcium content 
of the blood, (riven intravenously or subcutaneously, the 
calcium content of the blood may remain high for a short 
time, the strength and duration de])ending not only upon the 
amount of calcium given but also on the calcium content of 
the blood. It is, however, used in purpura, aneurism, 
hdBmophilia, haemoptysis and other internal haemorrhages, 
and as a jireventive before operation in persons suffering 
from jaundice, or subject to luemorrhag(‘. 

Calcium circulates in the blood partly in combination 
with proteins and partly as diffusible salt. Of the diffusible 
calcium the portqin existing in an ionised form performs the 
important functions. The normal blood serum contains 9 to 
11 mg. of calcium per 100 c.c. and this concentration is 
constant, and is rc'giilated by the parathyroid hormone, 
calcium in the food, reaction of the tissues, and vitamin D. In 
tetany following parathyroidectomy the calcium content of 
the blood is diminished, sometimes falling as Ioav as 5 mgrm. 
per 100 C.C., and the symptoms following parathyroidectomy 
or of tetany may be checked by restoring the biood calcium 
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level to normal by the use of large doses of calcium, or by the 
injection of parathyroid hormone, or by measures which 
increase the acid balance of the body, e,g,, acids, ammonium 
chloride or calcium chloride, which cause acidosis. It has been 
43hown that the acid-balance determines the concentration 
to which the plasma can hold calcium in solution. Conversely 
any change in the reaction of the blood towards alkalinity 
decreases the amount of functiouhig diffusible calcium without 
altering the calcium content. In tetany and spasmophilia 
of children following rickets, good results are obtained by 
the use of large doses of calcium which depress nervous 
excitability. The chief point is to cure rickets when the 
symptoms of spasmophilia will disappear. Since parathy- 
roid increases the serum calcium at the expense of the cal- 
-cium of the bones, which are already deffeient, the use of 
parathyroid is contra-indicated in rickets {sen. Parathyroid). 

The soluble lime salts increase ( he resistance of the red 
blood cells to certain haemolytic serums and also lessen the 
liability to anaphylactic reaction in sensitive persons. They 
are of great value in bronchial asthma where tliey increase 
the sympathetic excitability in cases ivitli evidence of 
vagotonia ; and are also useful in hay fever, acute rhinitis, 
4serum disease, and other conditions atteinled with parasym- 
pathetic excitability. It is used in pleural effusions on the 
hypothesis that there is a disturbance of the calcium-sodium 
balance in the tissues, there being a comparative deticiency 
-of the former and corresfionding increase of the latter. 

Owing to the constant demand on the part of the growing 
feetus for calcium, the serum calcium of tlie motlier becomes 
low, and administration of calcium during pregnancy and the 
period of lactation protects the mother from calcium dehciency 
by maintaining tlie calcium at its proper level. 

It is largely used nowadays in pulmonary tuberculosis 
on the assumption that the healing of tubercular lesions in 
the lungs is associated witli calcification and tliat then*, is 
excessive excretion of calcium in this disease. There is 
however no reason to believe that there is any deffciency of 
seriiin calcium in this disease, and clinical results are not 
unanimous. In a certain number of cases a temporary bene- 
tit is observed as it reduces the temperature, improves the 
appetite, checks night sweats, and helps the patient to gain 
in weight. In intestinal tuberculosis it is used with better 
results in early cases, but is of no use in severe forms, 
although it is worthy of a trial. Owing to the deffciency of 
calcium, its use has been suggested in sprue either alone or 
with iiaratliyroid. 

Calcium is useful in lead poisoning as it causes elimination 
of lead from the body by increasing the exchange of calcium 
and lead between the bones and the blood. During acute 
attacks it helps storage of lead in the bones and the lactate is 
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^iven in 30 gr. doses three times a day, or a 5 p.c. solution of 
<ihloride intravenously. After the acute stage, slowly mobilise 
the stored lead by low calcium intake and by producing 
acidosis. Administration of calcium prevcuts damage to the 
liver caused by carbon tetrachloride. 

One of the im])ortaut specilic actions of calcium is its 
})Ower to retard intlammaiory j)rocess, and that transudation 
and a‘dema arc favoured by Avithdrawal of calcium, which 
normally serves to cbeck the permeability of tlie vessels. 
Calcium is th(u*(d()re used in serous headaches, angioneurotic 
oedema, chilblains, and conditions suggesting abnormal 
])ermeal)ility of vessels, but the results have been disap- 
pointing. 

The chloride increases the acidity of the urine,. as quite a 
large part of calcium is converted into carbonate and escapes 
absorption, the liberated chloride is absorbed and increases 
t he proportion of lixed acids in the body causing acidosis. It 
is a powerful diuretic <lue to increase of jion-eolloidal consti- 
tuents of the blood. It has been used in acute and subacute 
nephritis where it ludps the elimination of chloriiles. 

To ])romote nutrition and cell growth, the ])hosphate is 
exceedingly useful in the ease of children who luive overgrown 
their st rengl h; Avomen Aveakened by child bearing, prolonged 
suckling, or ex(*essivo menstruation ; amemia and exhaustion 
brought about by prolonged su])purat ion, diarrluea, leucor- 
rhu*a, etc. 

The ])hos])hatc is also used to expedite the union of frac- 
tures and the healing of caries of bones. It is also useful for. 
t hos(‘. Avho have overworked their strength. 

Excretion of calcium takes place t hrough the intestine 
mainly (about 75 p.c.) and less Avith the urine, depending 
upon Avhether it forms a soluble or insoluble salt in the 
intestine. If it forms an insoluble ])hos])hate it is excreted 
with the stool, Avhereas if it forms a soluble chloride it is 
mainly excretcMl Avith the urine. 

Prescribing hints. — Calcium is best given in solution after 
food. Hut- as all lime salts are feebly absorbed Ave are doubt- 
ful as to the Avisdom of giAing them in excessive dos(‘s as they 
may derange the stomach. The objection to the use of 
chloride is t he taste. Hut this is noticed only Avhen concen- 
trated solutions are used. For the t reatment of tuberculosis 
it is given intravenously for prolonged x)eriods in 5 to 10 i).c.* 
solutions ; commencing Avith 2 c.c. and then working up to 
10 c.c. Given subcutaneously, or Avhen it leaks into Ihe 
tissues during intraA cnous administration, local inflammation 
and necrosis result. For its diuret ic effect the chloride is 
given in large doses (30 to 40 grs.), three or four times a day. 
Given intravenously the effects are quicker and more detinito 
than oral administration. In urgent cases therefore it should 
be given intraA^enously in doses of 0.25 gtm. in 5 c.c. of water. 

7 
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Subcutaneous in jections of chloride may cause sloughing, but 
gluconate does not. Ordinarily intramuscular injection gives 
just as good results and the gluconate is used for the 
purpose. The action of the lactate is somewhat weaker 
and therefore larger doses are required; it may be used 
either in the form of ])ovvder or as tablets. Calcium should 
not be prescribed with carbonates, sulphates, or spt. ammoii^ 
aromat. which will throw insoluble precipitates. 

€A¥.€II HY]>KOXIJ[>UM 

Calcium Hydroxide. Ca(UO )2 

Syn.— Calcii Hydras ; Slakod Lime. Syn. I. V.— C/mu, Heiipf. C/mwam, 
Hind. 

Source.— Freshly prepared by the action of water on lime. 

Characters.— A white alkaline poAvder. Slightly soluble 

in water; more freely in solutions of glycerin and of sugars. 

Incompatibles. — V^egetable and mineral acids, and metallic salts. 

B.P. Dose.— 5 to 15 grs. or 0*3 to 1 grm. 

Official Phefak atiox 

1. Liquor Calcii Hydroxidi. JuV/nor Cnlcis: Lime IFo^cr.— 01 .5 

p.o. w/v of calcium hydroxide. A clear, colourless liquid with nlkaline 
taste. Absorbs CO,, from the air and forms a tilm of calcium carbonate 
on the surface. B.P. Dose. —1 to 4 oz. or 30 120 mils. 

PHAKMA<H)L0(JY 

ExternaUfj . — Unslaked or slaked lime is a caustic, but its 
action is localised. Lime water is a local sedative and 
astringent when applied to the broken skin. 

Internally, Alimentary canal. — The chief action of the 
oxide and hydroxide is due to the alkalinity and not to the 
calcium. Like chalk, lime water neutralises free acids of the 
contents of the stomach and acts as an antacid, but more 
powerfully. It makes the curd of milk more flocculent. 
It has a slight sedative property. In the intestine it is an 
antidote for poisoning by mineral acids, oxalic acid and 
zinc chloride. 


Tiikuapeittics 

Externally , — As a caustic in the form of Vienna Paste 
(see page 67), slaked lime may be used to destroy warts and 
small epithelial and other groivths. Lime w ater, either with 
linseed oil (Carron oil), olive oil or glycerin, is a soothing 
application to burns and scalds. An addition of I to 2 p.c. of 
phenol increases its efficacy. It makes a soothing astringent 
<lressing for weeping eczema, and may be used as an injec- 
tion to lesson the discharges in leucorrhoea, gonorrhoea,, 
gleet, otorrhoea, etc., even when inflammation is present. 

Internally, Alimentary tract. — It is chiefly used as a 
diluent for milk to make the curd more flocculent (1 in 3 or 
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more), and to check vomiting of infanta. In the same way it 
may be given in enteric diarrhoea and other affections to 
prevent the milk from forming hard infligestlble lumps, but 
its use has now been replaced by sodium citrate. As an 
astringent it is useful in mild intantile diarrhoea. 

Prescribing hints.— Lime water is ordinarily given in 
milk. To suckling babies one teaspoonful with an equal 
quantity of milk may be given every 3 hours before nursing^ 
and to hand-fed ones a dessert-spoonful in each bottle. 

MAGNESIl OXIBUM L£TE 

Light Magnesium Oxide 

Syn. — Masrne.sia Levis; Light Magnesia. 

Source. -Prepared by heating light magnesium carbonate to a 
dull red heat. 

Characters.— \ very light, white powder; odourles.s; taste. 
sligliMy alkaline. Almost insoluble in water. 

B.Pi Dose. —10 to 60 grs. or 0*6 to 4 grms. 

Official Preparation 

1. Mistura Magnesii Hydroxidi. Sifn.—Creatn of Ma(jnesia.-—Con- 
tains 8*25 p.e. w/v of magne.sinm hydroxide, or 12.5 grs. in 240 ms. 
B.P. Dose.— 60 to 240 ms. or 4 to 16 mils. 

IflAGXENII OXIBIIM POXBEKOf^lJM 

TTcavy Magnesium Oxide 

Syn. —Magnesia Ponderosa; Heavy Magnesia. 

Source. --Prepared by heating heavy niagnesium carbonate to a 
dull red lieat.i 

Characters,— A white powder; almost insoluble in water, but 
readily dissolved by acids. Insoluble in alcohol (90 p.c.j. Odourless f 
taste, slightly alkaline. 

Incompatibles.- - A 1 1 acids. 

B.P. Dose.--10 to 60 grs. or 0*6 to 4 grms. 

MAGXE^^II CARBOXAS LETIN 

Light Magncsuim Carbonate 

Source. — Prepared by boiling together dilute solutions of magne- 
sium sulphate and sodium carbonate. 

Characters. -A light, white powder consisting of amorphous 
particles and slender prisms. Odourless ; almost tasteless. Solubility , — 
Almost i)j.s’ohf6le in water, insoluble in alcoliol (90 p.c.). Soluble in 
dilute acids with effervescence. 

B.P. Dose.— 10 to 60 grs. or 0*6 to 4 grms. 

Enters into.— Pul v. rhei co. 

MAGXEl^lII CARBON AN P0XBER08lJSi 

Heavy Magnesium Carbonate 

Source.— Prepared by mixing boiling concentrated solutions of 
magnesium sulphate and sodium carbonate, evaporating to dryness, 
and washing the product. 

Characters. — A white, granular powder; odourless and tasteless. 
Almost insoluble in water, and in alcohol (90 p.c.) ; soluble with effer- 
vescence in dilute acids. 

B.P. Dose.— 10 to 60 grs. or 0*6 to 4 Qrms. 

Enters into.— Pulv. rhei co., Trooh. bisinuthi oo. 
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Official Preparation 

1. Liquor Magnesii Bicarbonatis. Si^n^—Fluifl Maijnesia. —7.5 ^rs. 
in 1 oz. A clear, colourless liquid, may effervesce when the bottle 
is hrst opened. B.P. Dose.— 1 to 2 ozs. or 30 to 60 mils. 

Non-official Preparations 

1. Mistura Alba, B.P.C.— Light Mag. (^arb. 400 grs., Mag. Siilph. 5 
ozs.. Peppermint Waiter 20 ozs. Lose . — .V to 1 oz. or 15 to 30 mils, 
as an aperient. 

2. Liquor Mignesii Citratis, U.S.P. Sipi. -Lemonade Purcfative . — 
Magnesium (Carbonate 15, Acid ('itric 35, Syrup (50, OI. Ijcmou 0.1, 
Talc 5, Pot. Bicarb. 2.5, Water to 350. A pleasant refrigerant draught 
and saline aperient. Lose. U.S.F. -^oO c.c. or 12 oz. 

3. Red Mixture (Hr. (Joodeve’s).— Mag. (’arb. I*ond. 30 grs., 
Rhubarb 10 grs., Spt. .Aiuinoii. Aromat. 30 ms., OI. Anisi 2 diops. 
Water to 2 ozs. Mix. Lose. — One teas])Oonful every 3 or 4 hours till 
bowels operate. 


MXGlXr.Hll NlXPllA^ 

Magnesium Sulphate. .MgS04,7Tl20 

Syn. -Ep.sorn Salts. 

Source.— Prepared by the interaction of magnesimn carbonate and 
sulphuric acid, (.'ontains 99*5 to 102 p.c. of pure magnesium sulphate. 

Characters.— Colourless crystals ; odourless. 'Paste, cool saline and 
bitter. Effloresces in dry air. Soluble in 1.5 parts of w.ater, sparingly 
soluble in alcohol (90 p.c.). 

Incompatibles — Potassium and sodium carbonates and bicarbonates, 
lime water, load acetate, and tartarated soda >vhich ))recipitates 
magnesium tartrate. 

B.P. Dose.— 30 to 240 grs. or 2 to 16 grms. 

Enters into.— Mist, seniue co. and mist, magnesii hydrox. 

Pjiarmacolouy of AIaonesutm Sat/ps 

Internally. Gastro-intestinal canal. - -Both the oxide and 
the carbonate are alkaline, and neturalise the normal or the 
excessive acidity of the stomach, and the oxide does this 
without inducing suhsetpient hypersecretion. They act as 
antacids. Being sparingly soluble their antacid action ex- 
tends down the intestine, Avhere they are eonvert(‘Al into 
^soluble and therefore cathartic magnesium bicarbonate. 
What is unaffected is left insoluble. The carbonate sets 
free carbonic acid, Avhich exerts a local sedative influence 
and provokes subsequent hyperacidity. (For action of 
Magnesium Sulphate, see riirgatives). 

Blood. — Magnesium salts enter tlie blood as a chloride or 
lactate and rencler the plasma more alkaline. If salines are 
used in concentrated form they draw fluid from the blood and 
tissues and render the blood more concentrated. 

Nervous system. — Taken by the mouth, magnesium salts 
have very little systemic effect owing to tliier slow absorj)- 
tion and rapid elimination. The typical effects of Mg-ion 
are elicited when the salts are given either intravenously or 
subcutaneously. Magnesium acts as a narcotic an<l anaes- 
thetic resembling chloroform, but unlike other hypnotics, it 
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acts indifferenthj upon all parts of the central nervous system. 
The heart is little influenced, the vagus remaining un- 
affected. Magnesium depresses the central and peripheral 
nervous system, and death takes jdace from i)aralysis of 
respiration. It reduces the irritability of the intestine and 
counteracts th(‘> effect of physostigraine and barium. On the 
voluntary muscles it acts like curare. Injected into the 
spinal canal (5 c.c. of a 12 i>.c. solution), or applied to the 
nerve trunks (25 p.c.), tJie sulphate induces anicsthesia resem- 
bling cocaine, but more lasting. All these symptoms are 
antagonised by the use of calcium salts intravenously, which 
restore the equilibrium between the various ions disturbed 
by an excess of magiuvsium. 

Urine. — What little salt is absorbed is passed out by the 
kidneys, increasing the flow of urine, rendering it alkaline,, 
and to a cert ain extent dissolving uric acid ; but the diuretic 
effect is weaker than t hat of the potassium and sodium salts. 
When given parenteral ly it is mostly excreted by the kidneys^ 
almost th(‘ entire amount being eliminated within 48 hours. 

Thekapettics 

Extent alhf . — A saturated solution of magnesium sulphate 
used as a c<)mf)ress relieves pain and acts as a local aruesthetic 
and has bc^en used in erysipelas, orchitis, arthritis and 
other inflammatory affections. Morrison recommends dress- 
ing of wounds with Magnesium Sulphate Paste made by 
mixing in a warm mortar dry niagn(‘sium sulphate lbs., 
and 11 ounces ot* glycerole of carbolic acid (1 in 10). The 
dressing is left unclianged for three to eight days when 
])rofuse discharge of serum takes ])lace, when more wool is 
used ; subse(|uently a solution of the sulphate is used. This 
acts by osmosis and draws fluid from the wound and prevents 
growth of aerobic and anaerobic organisms. 

Intenutlhj . — The oxide and the carbonate are largely 
em])loyed iii acid dyspepsia, heartburn, pyrosis, vomiting, 
sick headache, or any other complaint attended with acidity. 
Their antacid ])roperty is considerably increased by combin- 
ing them with sodium bicarbonate and bismuth carbonate, 
as in the treatment of hyperacidity, gastric and duodenal 
ulcer and chronic gastric catarrh. In all these conditions 
it should be given on an empty stomach in order that the 
insoluble salts may form a y)rotective coating over the gas- 
tric mucosa and neutralise hyperacidity. As a tasteless, im- 
irritating alkaline laxative, they are often used in combina- 
tion with rhubarb, as pulv. rhei co., and (xoodeve’s “Red 
Mixture^’ in constipation of children. Liq. magnesii bicarbo- 
natis, is an agreeable and alkaline laxative in acid dyspepsia 
accompanied by constipation. 

As antidotes, magnesia and the carbonates are used in 
poisoning by mineral acids, oxalic acid, and the salts of 



102 PHARMACOLOGY AND THERAPEUTICS 

mercury, arsenic and copper, as they form insoluble com- 
pounds with them. In alkaloidal poisoning they hinder the 
absorption of alkaloids by making the contents of the 
stomach alkaline. But in order to get these antidotal effects, 
they must be given in very large doses, which is tlie only 
objection. Magnesium sulphate acts as an antidote to 
lead and barium salts by precipitating their insoluble 
sulphates. 

As a diuretic and feeble alkaliser of blood and urine, 
they are used in gout and gravel cases, where the salts of 
potassium and sodium are not well borne. Many mineral 
waters containing magnesium are valuable diuretics, such as 
Harrogate, Carlsbad, Ems, Baden-Baden, etc. 

For its paralysing effects on the nerve tissue the sulphate 
has been used as intraspinal injection in tetanus (3 to 4 c.c. 
of a 25 p.c. solution), and for the production of spinal anaes- 
thesia. In tetanus it relieves spasms, but does not cure. 
Similarly intravenous injections of 10 to 25 mils (150 to 
375 ms.) of a 10 p.c.. solution have been used to relieve 
spasms of eclampsia. It has also been used hyi)oderinically 
in chorea and epilepsy (3 mils of a 7*3 p.c. solution); and 
to relieve intracranial pressure, when concentrated solu- 
tion has been used per rectum (3 to 6 oz. in water). Because 
of its hypnotic property, it has been recommended (intra- 
muscularly 0*25 G. per kilo) as a preliminary to ether 
anaesthesia, when it reduces the minimal concentration of 
ether required to produce general aniesthesia. As an enema, 
or intravenously (2 c.c. of a 50 p.c. solution^, it is valuable in 
headaches following spinal anaesthesia. The margin of safety 
between the effective therapeutic dose and the toxic dose 
being small this restricts its iise, as it paralyses the respira- 
tory centre when used in large therapeutic doses. 

Note . — For injection the solutions should be sterilised in 
an autoclave. 


BAKU 

Barium Sulphate. BaS 04 

Source. —Prepared by the interaction of a soluble barium salt and 
a soluble sulphate. 

Characters.— A heavy, Avhite, amorphous powder. No odour, or 
taste. Sfalde in air. Insoluble in water, slightly soluble in hydro- 
chloric acid, and in nitric acid. 

Non-official Preparations 

1. Pulvis Barii Sulphatis Compositus, B.P.C. Syn.— Barium Meal ; 
Shadow Meal , — Barintn sulphate, 750; cocoa powder, 94; arrowroot, 
94; compound powder of tragacanth, 31; sucrose in powder, 31. 
Dose.— 120 to 240 grm. or 4 to 8 oz. 

2. Barii Chloridum.— Colourless crystalline plates, soluble in 2f 
parts of water. Dose.— ^ to 1^ grs. or 0.03 to 0.1 gnu. Maximum single 
dose 3 grs. 
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Action and XJmn of Barium 

Barium belongs to the group of alkaline earths but is 
more poisonous. The soluble salt (chloride) is absorbed with 
difficulty from the intestine but sufficiently to produce 
systemic effect. The chief action is exerted on all forms of 
muscular tissue which are powerfully stimulated. On the 
skeletal muscles the effects resemble those of veratrine, and 
since they are not antagonised by curara, it acts directly 
on the contractile substance. All the plain muscles are 
similarly affected, c.r/., those of the intestine, bladder, vessels, 
and bronchi. Owing to the vaso-constriction it causes 
a rise of blood pressure. It increases the excitability of the 
heart, slows the rate and improves its tone, resembling digi- 
talis effects; and at one time was suggested as a substitute 
for that drug. In practical therapeutics, however, it has not 
come up to the cx])ectations made of it, although its use 
has been suggested in syncope of heart block. 

Oiven by the mouth in large doses, the chloride causes 
nausea, vomiting, colicky pain and severe diarrluea, tonic 
and clonic convulsions and <leath from paralysis of the 
central nervous syst em. 

Sulphate of barium is insoluble and passes through the 
body unchanged, and being opacpie to X-rays is used in 
preference to bismuth as a contrast meal in X-ray examina- 
tion of the alimentary canal, either by the mouth or per 
rectum. Tw^o to 5 ounces is generally refjuircd, and is given 
mixed with cornllour, kaolin and malted milk, or in the form 
shadow meal. Atropine is a valuable adjuvant specially for 
visualisation of the appendix, for w hich object it is given as 
an enema one hour before barium ( 0^4 gr. or 0.001 (>.). Barium 
however is inferior to bismuth, which, owing to its high 
molecular weight, gives a darker shadoAv. 

Caution. — As accidental deaths have taken place by the 
use of poisonous barium sulphide Avhen the sulphate has been 
prescribed, the y)hysician should be careful in writing the 
prescription in full, without abbreviation, and should satisfy 
himself before allowing the patient to take the drug. It is 
always safe to order some special preparation intended for 
X-ray examination only. 

Baryta Sulphurata, B.P.C. Syn.—Sulphidp of Barium.— U is a 
caustic and poison, and it is used as a depilatory to remove sperfluous 
hairs mixed with wheat stnrch in the proportion of 1 to 8 . Mnke a 
paste with Avater and apply on the part and scrape off Avith a blunt 
knife after five to ten minutes. 


GEOUP 11: ACIDS 

AoidAcetie, Trichloracetic, Citric, Tartaric, Hydrochloric, Nitric, Sulphuric, 
Phosphoric, Hypophosphorous, Lactic, Boric {see Antiseptics), Hydrohromie (see 
Bromides). 
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ACIDUHI ACETIC) IJHf 

xAcetic Acid. C 2 H 4 O 2 

Source. — Prepared by the destructive distillation of wood, or by 
diluting glacial acetic acid. 

Characters. — A clear, colourless liquid with a pungent odour. 'Pasle, 
sharply acid. Sp. gr. 1.044-1.045. 

OpriiUA L Pkei»auatk)\s 

1. Acidum Aceticum Dilutum. - (> p.c. of acetic acid. Sp. gr. 1.008. 
B.P. Dose. — 30 to 60 ms. or 2 to 4 mils. 

2. Oxymel.— 15 p.c. B.P. Dose.--30 to 120 ms. or 2 to 8 mils. 

AOIDl HI ACETICUM CILACTAEE 

Glacial Acetic Acid. CHa.COOll 

Source. — Obtained by the action of sulphuric acid on an acelate, 
or by synthesis. 

Characters. — A clear, colourless liquid with pungent odour. .Mis- 
cible with water and most fixed and volatile oils. Sp. gr. 1.055-1.058. 

Enters into. — Lint, terebinth, acet. 

Pn \iniA( ouKJY Axi) TiiKAiAri:rTi('s 

ErfernaUfj . — Glacial acetic acid is a. caustic and is 
therefore iise<l for destroying corns and warts. It speedily 
vesicates, and may be used in tliose cases where cantharidin 
cannot be employed, but it causes inucli pain, and if not 
cautiously applied, may produce a nasty sore. 

Acetic acid destroys tinea, and is an etfective application 
for ring-worm. Vinegar, or diluted acetic acid is aii 
external refrigerant, and may be used as a cooling lotion 
in cerebral congestion, sprains and bruises; and sjmnging with 
vinegar will reduce pyrexia and check excessive sweating. 

IntemaUfi . — Dilute acetic acid allaVvS thirst by incieas- 
ing the salivary secretion, and may be used as a gargle 
(15 ms. to 1 oz.) in cases where dryness of the, mouth is 
a troublesome symptom. 

After prolonged use it diminishes the number of red 
blood-corpuscles and therefore its employment in obesity 
is contra-indicated. As an internal refrigerant, it may be 
given in fevers, cholera, diabetes, Bright’s disease, etc. 

Acetic acid is excreted in tlie urine as a carbonate. 
Given in large doses it passes out unchanged. 

AOIOITM TRIOIIEOKAOETICTTM 

Trichloracetic Acid. CCL COOII 

Source.— May l)e prepared by the oxidation of chloral with nitric 
acid. Contains not less than 98 p. c. of trichloracetic arid. 

Characters.— Colourless, very deliquescent crystalline masses with 
a characteristic pungent odour. Soluble^ freely in water (9 in 1)» 
in^ alcohol (90 p.c.), and in ether. Should be kept in well closed 
containers. 
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PHAinrAC C)LO(fV AND TJIKKAPKITTICS 

Trichloracetic acid is a caustic, less painful than nitric 
acid. A weak solution is useful in stimulating granulating 
surface and for washing wounds and ulcers, specially 
phagedaenic ulcers of the cheek. As a caustic it is used in 
warts, and to cauterise venereal and other sores. Mixed 
with glycerin (1 in 2) it is used in chronic pharyngitis. The 
pure acid has proved successful in leiomyoma cutis. (Irowths 
in the bladder have been treated at the University Clinic, 
Berlin, with a freshly prepared solution applied directly on 
the surface of the growth by means of a catheter passed 
through a cystoscope. The solution is made by heating the 
crystals in a test-tube until they become Huid, and to each 
5 c.c. of the solution is added 5 drops of glycerin. 20 to »>0 
drops being slowly passed through the catheter. To prevent 
recrystallisation it is ])laced in a glass of warm water before 
using. It forms a delicate test for albumin in urine. A 
few dro])s of saturated solution added to the urine slowly 
forms a white cloud at the Junction of the two Huids. 


ACiDi M i inu€:\ n 

(Mtric Acid. r6ll807,ll20 

Source. — Obtained from hmion Jiiirc, or may be prepared from 


glucose. 

Characters.— Large, colourless crystals, ora winto powder; slightly 
hygroscopic iii moist air. and sliglitly etllorescent in dry air; odourless. 
Taste, strongly acid, ^'o/u/>/c in less than .1 part of water, in 1.5 parts 

nf iiK'nlwiI em 11 \ 


of alcohol (JK) }).(*.). 

grs. of Citric Acid ) 

Tn ] o/.. of J " •Ilueutial.so 

B.P. Dose. 5 to 30 grs. or 0-3 to 2 grm. 


iitS u grs. of Pot. Bicarb. 
24 grs. of Sod. Bicarb. 
15 grs. of Ammon. ( ’arb. 


AC lOl m TARTAllIt I M 

Tartaric Acid. Tl2U4ll406 


Source.— Prepared from potassium acid tartrate. Contains not less 
than 99 5 p.c. of hydrogen tartrate. 

Characters. (-olourb*ss crystals, or a wliite powder; odourless; 
taste acid. tSobf/^/Z/b/.— Less than one part of water and in 2*5 parts 
of alcohol (90 p.c.). 

Incompatibles. -Salts of calcium, potassium, lead, mercury, alkalies, 
carbonates and vegetable astringents. 


20 grs. of Tartaric Acid | 
in 1 oz. of water I 


will neutralise 


(27 grs. of Potass. Bicarb* 
- 22 grs. of Sodiiim Bicarb* 
1 15 grs. of Ammon. Carb. 


B.P. Dose. -5 to 30 grs. or 0*3 to 2 grm. 


PUARMACOLCKtY AND TTIKUA PEPTICS OF GlTUlC A( ID 

AM) Tautakic A( id 


[nternally . — Those acids unite with the bases to form 
neutral salts, and when given in an effervescing forme the 
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liberated carbonic acid gas acts as gastric sedative, therefore 
eftervescing mixtures are used to check nausea and vomiting. 
Because they stimulate salivary secretion, they are used as 
refrigerant drinks in the form of lemonade to allay thirst in 
fevers. 

Both citric acid and tartaric acid arc used in the prepara- 
tion of effervescing draughts and mixtures. 

When added to drawn blood citric acid i*etards clotting 
by combining with calcium and forming a non-ionisable salt. 
Given by the mouth no such effect is observed. They are 
converted into neutral salts in the stomach and are deoxidised 
after absorption, c.r/., potassium citrate is decomposed into 
potassium carbonate, carbonic acid and water, thereby 
increasing the alkalinity of the plasma. 

Urine. — They are eliminated as carbonates, thereby in- 
creasing the alkalinity of the urine, except when given in 
large doses when they escape unchanged. 

A€I1>1T]I1 ll\l>RO€llLOUiril]II 

Hydrochloric Acid. IICI 

Syn. — Muriatic Acid. Spirit of Salt. 

Source. -Obtained l)y dissolving hydrogen chloride in water. Con- 
tains 82 p.c. w/w of H(M. 

Characters. — A eolonrha^s, strongly acid liquid emitting Avhite 
fumes ; sp. gr. 1*1 5<S to 1*168. 

Incompatibles.—Lead and silver salts, alkalies and their carbonates. 

Official I^hepakation 

1. Acidutn Hydrochloricum Dilutum. — (’ontains 10 p.c. w/w of 
hydrogen chloride. Sp. gr. 1.015 to 1052. B.P. Dose.~5 to 60 ms. or 
0*3 to 4 mils. 

A€1DI:M NITRICtIM 

Nitric Acid 

Source. — Prepared by the interaction of sulphuric acid *and sodium 
nitrate ; containing 70 p.c. of HNO;,. 

Characters. -A clear, colourless, acid liquid, emitting corrosive 
fumes; sp. gr. 1.42. 

Incompatibles.— Alkalies, alcohol, carbonates, oxides, sulphides, 
oxidisable substances, iron sulphate and acetate of lead. 

Non-official Prepauations 

1. Acidum Nitricum Dilutum. -10 p.c. by weight of hydrogen 
nitrate. D.ose.— 5 to 20 ms. or 0*8 to 1*2 mils. 

2. Acidum Nitro-hydrochloricum Dilutum.— 1 dr contains about 
12*5 p.c. wjw of nitric and 13*5 p.c. av/w of hydrochloric acid. Dose,— 5 
to 20 ms. or 0*3 to 1*2 mils. 

Pharmacology and Therapeutics 

Externally, — Being a powerful caustic, strong nitric acid 
is employed to destroy chancres, warts, haemorrhoids, 
phagedaenic sores and the poison of venomous snakes and 
rabid dogs. Owing to the formation of nitro-derivatives of 
tyrosine it stains the skin yellow. Applied diluted (5 to 10 c.c. 
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in a bowl of waterj it hardens the skin and prevents exces- 
sive sweating. As a bath nitro-hydrochloric acid is useful 
in chronic hepatic congestion (see page 39). 

Internalhj , — Hydrochloric acid being the normal acid of 
the gastric juice aids transformation of the pepsinogen into 
pepsin and helps digestion of proteins. In the duodenum, 
acids reflexly excite the flow of pancreatic juice and govern 
the production of the hormone secretin. Since the entrance 
of secretin into the blood stream stimulates the formation of 
bile, hydrochlorie acid also acts as a cholagogue (see 
cholagogue). These acids are therefore used in gastric 
disorders preferably with mix vomica or some bitter. As a 
stomachic they arc given freely diluted before meals. In 
fermentative dyspepsia due to the absence of the antiseptic 
action of the gastric juice, and in other conditions arising 
from a deliciency of the acid, they are given after food, 
(riven towards the end of gastric digestion they are useful in 
intestinal catarrh and chronic diarrhoea. They are also 
used to reduce the alkalinity of the urine in phospliatic 
deposits and to stimulate the hepatic action. Hydrochloric 
acid has been largely used in the treat ment of pernicious 
anaemia in 20 to 30 ms. doses, freely diluted, owing to the 
deliciency of the normal gastric juice so common in this 
condition. For the same reason it is used in typhoid fever. 

To avoid irritation of the throat and stomach it should be 
given freely diluted, and taken with a glass tube or (luill to 
prevent its action on the teeth. 

ACIDUm PIIOSPIIOIUCIJIII 

Phosphoric Acid, H3PO4 

Source.— Obtained by the oxidation of phosphorus in contact with 
water. Contains 89 p.c. av/w of H.,P(),. 

Characters. — A colourless, stfritpy liquid; taste and reaction acid ; 
sp. gr. 1.75. 

Incompatibles.— Alkalies, carbonates, ferric chloride, lead salts and 
'Calcium salts. 

OrFicTAL Preparation 

1. Acidum Phosphoricum Dilutum. — 10 p.c. w/w of phosplioric acid. 
B.P. Dose.— 5 to 60 ms. or 0.3 to 4 mils. 

PH AllMArOLOGY AND TlTKUAPEUTirS 

Internally , — The diluted acid is a refrigerant and gastric 
tonic. It does not derange the digestion. It makes an agree- 
able drink in diabetes and febrile diseases. By some it is 
considered serviceable in cases of hypo-phosphaturia. It 
has no virtues of free phosphorus. 

ACIDUM IIYPOPIIONPHOROSUM DIUtlTlJM 

Dilute Hypophosphorous Acid 

Source.— May be prepared by the interaction of barium hypo- 
phosphite and dilate sulphuric acid. (Contains 10 p.c. w/w of HaPO^ 
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Characters. —A clear, colourless liquid ; odourless ; taste, strongly 
acid. Miscible with water, and with alcohol (90 p.c.). 

B.P. Dose.— 5 to 15 ms. or 0.3 to 1 mil. 

USES.—It has the same action as other acids and being a powerful 
reducing agent is added to Syrnpus Ferri lodidi as a preservative. It 
is largely used in the form of hypophosphites, or as Syr. Hypophosph. 
Co. 


ACIDl JH 8AXPIIIJRICIIML 

Sulphuric Acid 

Source.—Obtained by the oxidation and hydration of sulphur 
dioxide, (^ontains not less than 95 p.c. w/w of 

Characters.— A colourless, corrosive, oily, acid licpiid, evolving heat 
w hen water is added. Sp. gr. 

Incompatibles. — Alkalies and their carbonates, lead, silver, barium, 
calcium and strontium salts. 

( b'FU'IAL PUKPAUATrOX 

1. Acidum Sulphuricum Dilutum. — 10 ]>.c. Sp. gr. J *0(4 to 1*078. The 
acid must be added to the water, B.P. Dose. 5 to 60 ms. or 0.3 
to 4 mils. 


X< )N*<)eFHUAL PUKPAK.VTK >N 

1. Acidum Sulphuricum Aromaticum. Sun.— KliTir of Vitriol, - 
^lix sulphuric acid 70 mils, with alcohol f90 p.c.) 000 mils, add tr. 
ginger 250 mils, sp. cinnamon 15 mils, add alcohol (90 p.c.) to 1000 mils. 
Dose , — 5 to 20 ms. or 0.8 to 1.2 mils. 

PllARMArOLOtJY AXl) Til KK ArElTlCS 

C^onceritratcd sulphuric ucid has a strong aOinity for 
water and is a powerful irritant and caustic. Freely diluted 
it is used as a drink to allay thirst in chohua and as a 
mild haemostatic to check gastric and intestinal hicinorrhag(‘. 
It is eliminated by the kidneys and the bowels as a sulphate. 
Dilute acid or the Elixir of V itriol is largely used in the treat- 
ment of diarrhcBa and cholera. 

It prevents absorption of lead by forming an insoluble 
sulphate, and therefore lemonade made with sulphuric acid 
is largely used by workers in lead factories as a prophylactic 
against plumbism. 

(rFXKRAL PlI A UMA( OLOCJ Y OK Ai’ETK , ('iTIUP, TAUTARK , 

Hydrochloric, Nitric, Phosphoric, Hypophos- 
PHOROrS, AND SCLPHCRIC ACIDS 

. Externallij, — All these acids owe their property to the 
presence of hydrogen-ion. They neutralise alkalies, have 
p. strong aflinity for water, and in concentrated solution 
coagulate proteins. Acid solutions check the automatic 
movement of plain muscles and diminish the height of 
contraction to electrical stimulation of the striped muscle. 
These effects on isolated organs are proportional to their 
power of dissociation, and can be checked by neutralising 
the acid by an alkali. Acids are therefore protoplasmic 
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poisons. The hydrogen-ion in organic acids, e.g, citric acid, 
being less dissociable, these are less powerful than the 
Inorganic acids, where the hydrogen-ion is easily dis- 
sociated. 

In concentrated form they are powerful irritants and 
caustics, and by penetra ting into the skin and subciitaiieoiis 
tissues cause severe pain and necrosis, and if extensive, 
produce symptoms of shock and collapse. Hydrochloric achl 
is less destructive, while concentrated organic acids (ire 
still less so, but may cause blisters and are only caustics. 
Dilute solutions, specially sulphuric acid, are local astrin- 
gents and styptics. The organic acids freely diluted act 
as refrigerants and anhydrotics. 

fnforHallfj, Alimentary canal.— The corrosive action 
of the concentrated acids is more marked when applied to 
a mucous surface. Thus when swallowed they cause severe 
burning and destruction of the mucous membrane of the 
mouth, stomach, (esophagus, etc., followed by severe shock, 
colla])sc and death. Recovery rarely takes place, but it 
is always aecompaihed by contraction due to cicatrix forma- 
tion, dilliculty of deglutition and eventually death from 
inanition. 

Diluted acids have a i)eculiar sour taste and are mild 
astringents. They soften the enamel of the teeth and 
rellexly increase salivary secretion and allay thirst. In 
the stomach they neutralise free alkali and form neutral 
salts. Since pei)sin acts in the presence of free acids, 
acids, specially hydrochloric acid, play an important part 
in the ])rocess of digestion, and act as an antiseptic. The 
presence of free acid in the stomach is believed to open 
the pylorus, while its presence in the duodenum causes 
reflex closure of the pylorus Avhich does not open till 
the contents have been neutralised by the intestinal juices. 
Acids also help the formation of secretin which in its turn 
increases pancreatic secretion. 

Blood and tissues. — Acids are raj>idly absorbed and 
circulate as salts formed by neutralising the alkalies of 
the body. They therefore reduce the alkalinity of the 
blood, and if the acids are absorbed in largo (luantities, 
sunicient to neutralise the lixed alkalies of the body, the 
alkalinity of the blood is so reduced that the animal dies 
of acidosis. This however is only possible in herbivorous 
animals, while in carnivorous animals and in man, the lixed 
alkalies arc si)ared by the neutralisation of the acids by 
ammonia {sec Acidosis). 

Kidneys. — Acids are eliminated as neutral or acid salts, 
and as a result of salt action act as diuretics. But the urine 
is rendered more acid from the formation of acid salts 
which may cause irritation of the kidney and thtT'g'^IittO'^ 
urinary raucous membrane. Nitric acid is partly conycrted 
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into ammonia and tends to increase the alkalinity of th& 
blood. The organic acids, viz. acetic, citric and tartaric, 
are oxidised in the body into carbonates and make the 
urine alkaline. 

Acute toxic action. — All these acids are irritant poisons. If swal- 
lowed in a concentrated form, intense burning pain extending from 
the mouth to the vStomach, excoriation, and formation of grey or 
yellowish eschar in the month, severe abdominal pain and tender- 
ness, vomiting of coffee-coloured matter containing dark clots of 
blood and shreds of mucus, constipation, or if bowels are open, 
stools dark from the admixture of blood are the x>roinineiit symptoms. 
Dyspnoea due to laryngeal swelling, either from irritant fumes or 
from the introduction of some of the acid, is not infrequent. Collapse 
with cold perspiration soon sots in and the patient dies. 

Antidotes . — No pump. Alkalies, such as soda, lime water, soax> 
water, magnesia in a moderately diluted solution fit once. Demul- 
cents, as egg albumin, bland oils, linseed tea, etc. Morphine subcu- 
taneously to relievo pain ; ether, brandy, etc., as stimulants. 


ACIDUM I^ACTICUJML 

Lactic Acid. Hydrogen Lactate. HCaHsOs 

Source. — Obtained by the lactic fermentation of sugar. 

Chiracters.— colourless, syrupy liquid ; hygroscopic, inodorous 
sp. gr. 1*21. Soluhilitif. —Freely in water, alcohol, (90 p.c.), and ether. 

B.P. Dose.— 5 to 20 ms. or 0*3 to 1*6 mils. ' 

Phaumaoology and Theuapeutics 

Externally . — The concentrated acid is corrosive and is 
used alone or in the form of a paste with kaolin to destroy 
lupus, A lotion (1 p.c.) is used to wash abscess cavities. 
Because of its low toxicity, it is used as a mild antiseptic 
and caustic for raucous surfaces, and a 10 p.c. solution is 
used as a douche in leucorrhoea ; while in the form of a 
jelly or pessary containing 1 to 2 p.c. of the acid with 
boracic acid it is used as a contraceptive. 

Internally . — A 10 to 50 p.c. solution in glycerin has been 
sucossfuUy applied to pharyngeal tubercles after scraping, 
the strength is slowly increased till pure acid is used. As 
a pigment^ or spray it is occasionally used to dissolve false 
diphtheritic membranes. On the stomach it acts like hydro- 
chloric acid and is often given as a gastric adjuvant in 
dyspepsia. It allays thirst in diabetes and other diseases. 
Sour butter-milk may be used as a substitute for the same 
purpose. It is considered to be a valuable intestinal disin- 
fectant, specially of the large bowel. It is useful in the 
diarrhoea of phthisis, of enteric fever, and in the green 
diarrhoea of infants. The usual practice is to give 7^ ms. 
three times a day after food. Infants thrive better on milk 
to which lactic acid has been added in the proportion of 1 dr. 
to 1 pint. It enters the blood as a lactate, and is eliminated 
in the urine as a carbonate or carbonic acid. 
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Soured milk at one time was very popular in the treat- 
ment of diseases of the large bowel, colitis, chronic dysen- 
tery, etc., and also in the summer diarrhoea of infants. 
To be free from danger it is absolutely necessary that 
certain precautions be taken in tlie preparation of this 
soured milk. The milk used must lirst be sterilised to 
get rid of all contaminating and undesirable organisms. 
To this sterilised milk some reliable preparation of lactic 
acid bacilli must be added, trilactin tablets or liquid 
trilactin, ferraen lactyl, etc. ; the vessel containing the milk 
is then covered and allowed to stand in a warm i)lace, or 
a thermos flask may be used. After being thus incubated 
for from six to ten hours the milk is ready for use. Erom 
one to three pints may be taken daily. Cream, sugar, etc.,, 
may bo added to render the preparation more i^alatable. 

(IROUP 111 
HEAVY METALS 

The drugs belonging to this group have many prox)erties 
in common, but individually they ha ve some very important 
actions and therapeutic uses of their own. For instance, 
mercury is antlsijpliilitic, iron Itcemaiinic, while others arc 
more or less astrlnffevf,s and caustics. In the form of pure 
metals they have practically no action, except a mechanical 
one, but become active only when used in the form of com- 
pounds, and are thus capable of dissociation into ions. Iron 
and mercury are the only metals that are used in the pure 
form, all others are used either as organic or inorganic 
compounds. The more completely dissociated the ions of the 
salts are, the more rapid and more intense is the action. 
Thus the inorganic salts are more active than the organic 
preparations and double salts, which are less readily ionised. 

All the salts precipitate proteins and form albuminates of 
variable composition. In concentrated solutions the pre- 
cipitate extends into the cells and may have an irritant or 
even a caustic effect, causing the death of the tissues. They 
are therefore astringents, irritants or caustics, according to 
the strength and preparation used. As a rule the acid ion is 
more important for the local action than the metal. The 
chlorides and nitrates are dissociated most rapidly and are 
corrosives, the sulphates are dissociated less rapidly and are 
less irritant, while the acetates, tartrates and citrates are 
least corrosives. Of the different salts, lead and alum are 
astringents, perchloride and nitrate of mercury are irritants, 
and zinc, copper, silver are irritants or astringents accord- 
ing to the strength of the solution used. 

The salts of the heavy metals are very slowly absorbed 
and slowly excreted, and are therefore more or less cumula- 
tive. Chronic poisoning by some of the metals may follow 
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tho repeated use for a long time even if tlie dose be very 
small. Mercury, however, is tho only metal that is absorbed 
freely from the alimentary tract. Except mercury, excretion 
of these metals via the kidneys is less. They are mostly 
stored up in various organs, chieiiy the liver, tho spleen, 
the kidneys and the bone-marrow. In large doses they may 
produce nephritis. All are more or less astringents, and 
some, specially lead is constipating, while mercury is a 
purgative. The nervous system is sensitiv e to these metals. 
Disturbances of psychical centres, delirium, mania, i)eri- 
pheral neuritis, and sclerosis of the brain and cord are some 
manifestations of ])oisoning from heavy metals. 

Many salts of heavy metals are ])Owerful disinfectants, 
perchloride of mercury is however extensively used as such. 
Their action is due to the precipitation of the protiens of the 
microbes, and a spocilic poisonous action on the bacteria 
themselves. The action of mercury is howevcu* com])lex ; the 
metal is lirst adsorbed upon the surface of the bacteria and 
then enters and kills the bacteria. It therefore takes a 
longer time to act and Avill produce its germicidal action 
even in low concentration provided suHicient time is given. 
Naegeli has found that some metals in iniinitesimal cpianti- 
ties kill algie, infusoria and bacteria, which has been termed 
oligodfpiamic action of the drug, in ])ractical therapeutics 
this oligodynamic action is ])roduccd by the colloidal metals. 
As these are not dissociated into ions they are not irritants, 
but the free ions present are pharmacologically active : 
although not powerful enough to produce any local irritation 
they have a powerful bactericidal etfect in very dilute 
solutions. 

Colloidal Metals. — Since the vital processes of the body 
tluids and living tissues are colloidal phenomena, it has been 
suggested that if therapeutic agents could be administered in 
colloidal form they will react with the body tissues where 
colloidal conditions prevail. A substance is said to be in 
colloidal state when its particles are sufliciently finely divided 
in sub-microscopic size as can be kept in solution without 
mechanical suspension. Colloidal solutions resemble true 
solutions in so far that the particles remain in suspension 
and do not form deposit as happens Avhen a mechanical 
suspension is made. The particles in colloidal solution do 
not separate out in the liquid owing to Brownian movement 
and to the electric charges which they carry. In some this 
charge is positive, but in the majority it is negative, and the 
mutual repulsion of similarly charged particles keep them in 
suspension. Colloidal metal is obtained by passing am electric 
arc between metallic wires under water, when the metal 
remains evenly and permanently distributed in the solution 
in very line subdivision. The metal exists in non-ionisable 
form and therefore does not cause any irritation, but 
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becomes active by slowly passing to the ionic form by the 
action of bacteria. They have been credited of possessing 
certain properties in common with ferments. 

The use of colloidal solutions in medicine is based on the 
fact that the minute particles remaining in solution give a 
larger surface area and tlierefore confer greater activity. 
Thus colloidal kaolin, owing to larger surface area, possesses 
a greater adsorptive j)ovver than ordinary kaolin. Colloidal 
metals have been extensively used as internal antisc|)tics in 
many forms of infections, chielly puerperal and other 
septicmmias, but with doubtful results. Colloidal lead has 
been used in the treatment of cancer, and silver in tlie form 
of clectrargol in septic conditions and infections. They are 
used hypodermically and even intravenously. Tlie injections 
are followed by a rise of temperature (sometimes hyper- 
pyrexia) and leucocytosis. Their gradual transformation into- 
the ionic form will elicit the typical action of the metal. 

The heavy metals are classified as follows : - 

(Uass A : Antisyphilitic aiul antisei)tic : Mercury 
riass H: Hjcmaf inic : Iron 

(Uass O : Astringents : Lead, Silver, Zinc, Copper, Alum 
(Mass I): Alterative : Gold 
(’lass K: Depilatory : Thallium 

Of these Mercury will bo disoiissed with othei’ (Jhoinothcrapeutic 
Agents, and Iron with drugs acting on the blood. 


A STKI NliKNT M KTALS 
Lead, Silver, Zinc, Copper, Alum 
PLriUBI ACETAS 

Lead Acetate. Pb (C 2 11302 ) 2 , oHaO 


Syn.— vSiigar of Lead. 

Source. -Obtained by the interaction of lead oxide and acetic acid- 
(’ontains not less than 00*5 ]».(*. of pure lead acetate. 

Characters. - Small, white, inonoclinic prisms, or heavy crystalline 
masses ; slightly ettlorescent ; odour, acetous; taste, sweet, astringent. 
Soluhilitij.—X in 2’5 of water, I in^k) of alcohol (90 p.c.). 

Incompatibles. -"Mirunal and tannic acids and their salts, alkalies, 
lime water, chlorides, iodides, preparations of opium, imicilage or 
acacia, allmminous fluids and hard water. 

B.P. Dose.”-?, to 2 grs. or 0*03 to 0*12 grm. 


OtaaClAL IhlEPAUATlON 

1. Suppositorium Plumbi cum Opio. Sffn. — SuppositorinmlHumhi 
Co. — 3 grs. of lead acetate and 1 gr. of opium in each. 

NoX-OFFICFAL PrEI'ARATION 

1. Pilula Plumbi cum Opio. — Lead acetate 80, opium 12, syrup of 
glucose 8 or q.s. 12 p.c. opium. Dose.— 2 to 4 grs. or 0*12 to 0*25 Cf. 
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lilQlIOR PIAIMBI SIIBACETATIS FORTIS 

Strong Solution of Lead Siibacetate 
Syn.— UoiilarcVs Extract. 

Source.— Prepared hy dissolving lead acetate in water, adding lead 
monoxide; filtering and washing the filter. 

Characters.— A clear, colourless alkaline liquid, becoming turbid 
from exposure ; taste, sweet, astringent; reaction, alkaline. Sp.gr. 
1*28. Contains 19 to 21*5 p.c. of snbacetate. 

Official I bi e r a u at ion 

1. Liquor Plumbi Subacetatis Dilutus. Stjn. (ioithirff's Lofion; 
Ooiilard Water . — 1 in SO of strong liqnoi. 

XoN-OFFUTAL PUErAKATlON 

1. Lotio Picis Carbonis et Plumbi, B.P.C.— Solid ion of coal tai. 
^700 ms.; strong solution of lead subacetate, SOO ms.; distilled watc*r, 
q.s. 20 oz. 


PLl MBI 

Lead Monoxide. PbO 

Syn. Litharge. Plumbi Oxidiim. Syn. I. V. .su >/)(/, lieng. 
Source.— Prepared by the oxidation of molten lead. 

Characters.- Pale brick-rod, or pale oi ange, hea vy scales or powder . 
— Completely in dilute nitric and acetic acid, insolubb* in 

water. 

Enters into.— The preparation of Liip Plumbi Subacid. Fort. 

( )FFKTAL Pk EJ»Ah’ATION 

1. Emplastrum Plumbi. Sifit.-^Diacliiilon or Lithanje Piastf^r ; 
Kmp. Plumbi Oleafis, U.S.P. -A pale yellow solid, Indng a crude ob*ate, 
palmitate, and stearate of lead. 


N ON -OFFiri A L 1 biE I »A 11 AT I O N 

1. Unguentum Plumbi Oleatis, B.P.C. Sffu.—Dinrhtfloit Oiufmeuf ; 
llebra's O/idme/d..— Lead Plaster 50, Ol. j^a vender (by weight) 1. 
Olive Oil (by weight) 49, melt with heat, rsefiil in erxp'ma. exct‘ssiv (5 
perspiration of feet and sijcosis. 

Action and Uses ok J^kad Monomdk 

The oxide lias desiceant projierties but it is scnr(*(‘ly over 
used. Emplastniin plumbi is the basis of most of the ])las- 
ters. It serves meeluinically to hold the li])S of rntmuls toge- 
ther, protects irritable surfaces, and by its ])ressiire, helps 
the absorption of elf used products or indolent enlargcunents. 

PnAB3IACOLOGY OF LeAD SaLTS 

Kxternalhf.—lidtxdi salts have a feeble action on the 
unbroken skin, but on the denuded and exposed mucous 
membrane, wound and ulcer, they produce precipitation of 
discharges and form an impervious coating on the surface. 
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^lince the metal contained in the precipitate lias no destruc- 
tive efiect on the cells like mercury, it is not corrosive, on 
the other hand it has a sedative action and allays itching. 
It coagulates the albumin of tlie tissues. Lead therefore 
is an astringent, antiphlogistic and local sedative. 

Infcrnalljf. — Insoluble lead salts liaveno taste, the soluble 
salts are astringent and sweetish. They Jiave tlie same local 
action in the mouth, stomach and intestine as on the skin, 
and arc converted into an albuminate and absorbed as such. 
The unabsorbed ])()rtion is eliminated by the stool as sul- 
phide colouring it leaden black. They cause constipation 
and stoj) Ineinorrliage from the int(‘stine. The action is due 
to retardation of iieristalsis and a diminution of secretion due 
to astringent action. 

Absorption and elimination.— Lead salts enter the 
blood from the alimentary canal, skin, and the respiratory 
tract. Jjcad enters the blood more slowly than any other 
heavy metal except mercury, and being excreted slowly, it 
is apt to accumulate in the body. The central nervous 
sytem, kidneys, liver and the bone are the ]>rinci])al organs 
where it is d(iposited. It is excreted slowly by the urine, 
bile, sweat, milk and the intestine. 

The action is best studied from cases of cUrou ic j)oisou hHj. 

Tliyy symptoms are cliaiactvristic, aiicl involves tlie nutrition and 
tlH‘. coruUtioii of tli(‘ blood. Loss of appetite*, nausea, impaired diges- 
tion, obstinati* constipation, a swe(‘t metallic tasti* in the mouth, 
int(*stinal colic (lead colic), formation of a bine liiieoH fltr. edfjen of the 
are the early symptoms. 'Fhe bine colouration is due to deposit 
ot* lead siilpliidi*, the sulphur being obtained from the food and the 
tartar of tln^ t(‘(‘th, and does not occur if the teeth and mouth are 
kept clean. 

liOad colic may sometimes lie very sev(*re. and is due to s])asm of 
the int<*stine. 1'he cause of t his is not dehnitely known, although it 
has been suggested as being the result of direct action on the plain 
musedes, like the uterus. The contractions are not co-ordinated as 
liappens in peristaltic movements, but n‘sult from sjiasmodic contrac- 
tions of the localised circular muscles only. Therefore no purgation 
follows, on the contrary there is severe constipation. Some however 
hold that tin* contraction is due to vascular spasm, and is relieved by 
amyl nitrite. 

Atnomia is common and is sometimes the only symptom. It may be 
due to malnutrition but mainly to destruction of red blood corpuscles, 
and the changes in red bone marrow are secondary to anieinia. A 
vei y characteristic condition of tlie blood is the appearance of baso- 
phylic stippling. d''here is an increase of leucolilastic cells with 
disappearance of fat, followed by gelatinous degeneration and 
atrophy. Leucocytosis is common. 

'Phe effect on the uterine muscle is responsible for menorrhagia, 
and abortion in ])regnaut women, ami for this reason le.ad plaster is 
often administered with criminal intent. ]*eripheral vessels become 
pow^erfiiUy constricted resulting in arterio-sclerosis and high blood- 
pressure. This at one time was thought to be reflex from pain, but 
^4inoe it is permanent and remains after the subsidence of pain, which 
is spasmodic, it must lie the result of direct action on the arterial 
muscle, la the same way the heart muscle is also affected altliougli 
the actual amount of work done is not increased. 
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Severe cramps of the leg next appear followed by paralysis of the 
extensors of the forearm, leading to wrist drop from chronic periphe- 
ral neuritis of the motor nerves supplying the muscles. The affected 
muscles become the seat of fatty degeneration, but it is to be noted 
that the supinator longus escapes. The paralysis may extend to other 
muscles and there may be general paraplegia and hemiplegia. 

Occasionally marked cerebral symptoms are seen leading to lead 
encephalopathy. The onset may be gradual or sudden with vertigo^ 
violent headache, tinnitus, strabismus and other cerebral manifesta- 
tions like stupor, weakness and tremors. Saturnine lunacy and 
saturnine epilepsy may result from the action of the poison on the 
nervous centres. Also optic neuritis and blindness (lead amblyopia). 
This may he the sequence of albuminuric retinitis or eft’iision into the 
optic sheath. 

As lead prevents excretion of urates from the blood, gouty inflam- 
mation of joints often ensues, specially in iiatients with a gouty 
diathesis, (chronic lead poisoning is also a common cause of granular 
kidney with all its attendant symptoms. 

Tetra-ethyl of lead is now used with petrol, hut gives rise to highly 
poisonous and toxic fumes. Jt is freely ahsorhed by the Jungs and 
skin. The symptoms are the same as lead. 

Treatment.— Conditions favouring calcium retention help storage 
of lead in the bones, and therefore calcinin lactate, or milk (because of 
its high calcium content) should be given during the acute symptoms 
to help deposition of lead in the bone. After tlie acute synqitoms are 
over efforts should be made to help excretion by low intake of 
calcium, and by acids like phosphoric acid, or ammonium chloride. 
Atropine and belladonna relieve colic and constipation. Cotassiuin 
iodide to dissolve insoluble compounds of lead and magnesium 
sulphate to remove them from the system, and iirevont their reahsorp- 
tion after they have been eliiuinated into the intestine. Morphine for 
colic, sulphur baths to help elimination by tlie skin. 

Acute toxic action. — Concentrated solutions of lead salts ore irritant. 
Acute poisoning is rare, but has recently not been infrequently seen 
on account of the use of diacliylon plaster as an ahortifacient. "Abor- 
tion certainly follovv^s its administration, hut acute plnmhism leading 
to paralysis, blindness, insanity, and death also sometimes occur. 
Burning pain in the stomach, dryness of the tlu oat, thirst, vomit ing, 
colic, constipation with slate coloured stools, cold sweats, cramps in 
the legs, collapse ; sometimes even stupor, coma, and convulsions are 
some of the symptoms induced by the acetate. 

Antidotes. -Stoma(di-i) urn p, zinc sulphate both as an emetic and 
antidote, followed by milk or the white of egg; dilute sulphuric acid. 
Calcium to help storage iu the bones. Sodium and magnesium sulphate 
produce insoluble sidphates and open the bowels. Morphine or 
demulcent drinks to relieve colicky pain. 

THEKArKUTK S OF LEAD SALTS 
Externally. — Clenerally speaking, lead salts arc useful in 
a variety of diseases : — (1) To soothe irritation and control 
excessive discharge, the lotions and ointments are employed in 
inflamed, painful, weeping eczema, irritable ulcers and 
wounds. The lotion may be used in vulvitis, leucorrhoea^ 
otorrhoea, etc. A lead and opium lotion (Tr. opii 10 ms., liq. 
plumb, subacet. dil. 1 dr. and water to 1 oz.) is a good seda-* 
tive application to bruises, sprains and other cutaneous 
inflammations. Diachylon ointment, alone or combined with 
zinc oleate or mercuric oleate ointments, makes a very effec- 
tive non-irritant application, {2) To allay irritation and> 
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itching, a lotion or ointment is used in pruritus pudendi 
<the cause being first removed^, urticaria, etc. 

Internally , — For its local astringent effects, Olycerinum 
Plumbi Subacetatis (strong solution of lead subacetate 5, 
glycerin 5, water q.s.), or a gargle can bo used in tonsillitis, 
pnaryngitis, etc. Lead acetate is the only salt that is used 
internally. Its chief use is to check severe diarrhoea and 
haemorrhage from stomach and bowels as in typhoid fever 
and tuberculosis. Pilula plumbi C. opio is a valuable pre- 
paration in such cases. Lead suppository or an enema of 
acetate of lead may be employed to arrest rectal haemor- 
rhages, and as an astringent in chronic dysentery. 

Eecently the use of colloidal lead in the treatment of 
cancer has been suggested by Elair Bell, but the treatment 
is still in its experimental stage and is attended with great 
risk of poisoning. ^loreover, great care is required in the 
preparation of the compound and regulation of the dosage. 


AltOKlVTl XITUAS 

Silver Nitrate. .AgNOs 

Syn. -Ijiinar (Jiuistic. 

Source.— Prepare<l by the axjtioii of nitric acid and silver. 

Characters. —(\)loiirless, tabular crystals. ^Pasto, bitter, metallic. 
■Soluhilitii.—2 in 1 of water. 

Incompatibles. -Alkalies and their carbonates, bromides, chlorides, 
phosphates, iodides, acids (except nitric and acetic), alkaloids, and 
solutions of arsenic and tannin. 

B.P. Dose, -i to \ gr. or 0.008 to 0.016 grm. 

OFFrciAL Pkkpahatk )N 

1. Argent! Nitras Induratus. 7Vmr///cnc.(/ Caustic, (Sreyisb- 

wliite, or white cylindrical rods or cones. Freely soluble in distilled 
water and sparingly soluble in alcohol (90 p.c.). Obtained by fusing 
silv'er nitrate 95 parts and potassium nitrate 5 parts and pouring into 
moulds. 


X ON -O FFIOI AL P R KP AR AT I ONS 

1. Choleval. —Colloidal silver with sodium cholate. Ant iseptic imd 
.hmmostntic. Useful in gyiuecological practice. For vaginal irrigation 
0.5 grm. in half a litre of water. Does not coagulate albumin. 
Powerful Imctericide, specially for gonococci. Antiseptic and astrin- 
gent for uterine irrigation. 

2. Argentum Colloidale (Crede^s). .S»//n. —ro//orgoifnM?. -Metallic 
-silver in a colloid state. Its ointment (Argeii. Coll. 15, Cera Alba 10, 
Adep. Benz. 75) is used as a prophylactic to (jottorrhwal ophthalmia. 
Dose, to 2 grs. or 0*03 to 0*12 grm. in pills or solution. 

3. Argento-proteinum Forte, U.S.P. Stfn.-Frotar(fol,—A com- 
pound of silver and protein, containing 7.5 to 8.5 p.c. of silver. A 
powerful germicide. A I to 1 p.c. solution makes a painless injection 
in gonorrhoea, A 2 p.c. solution as a prophylactic against gonorrhoeal 
infection, and internally in continued acute catarrhal diarrhoea, i 
-to 1 p.c. or lip to 10 p.c. useful in ophthalmia. Urethral irrigation — 
1 in 2000 to 1 ill 1000 ; bowel wash, 0.1 p.c. 
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4. Argento^proteinum Mite, U.S.P. SytL-^Ardjfrol ; Mild Protaryin^ 
— Silver rendered colloidal by the presence of or combination with 
protein, (^ontains 19 to 25 p.c. of silver. Dark brown or almost 
black shining scales or granules. Very soluble in water, but not in 
alcohol. An excellent non-irritating application for mucous mem- 
branes. In colitis 1 p.c. sobitioii as enema. For cystitis use 1 in 5000 
solution. As a mild caustic 1 in 100. la ophthalmic practice as a 
prophylactic against ophthalmia neonatorum 25 p.c. In (jonorrhwa as 
a prophylactic, 10 i).c. ; urethral irrigation, 1 in 1000. Bowel wash, 0.1 
to 1 p.c. 

5 Albargin. Sya, -Silver Gelatose. -Contniw^ 15 p.c. of silver. 
A 0.2 p.c. solution useful as an injection in youorrhwa. A 0.25 p.c. 
solution as a bowel Avash in dysentery. 

PlIAUMA(‘<)L<)<iY OP SiLVKR SALTS 

Externally . — Soluble silver salts unite chemically with 
the proteins of the tissues and discharges to form albumi- 
nates, but their actiou does not penetrate into tlie deei)er 
tissues and is cliecked by sodium chloride which changes 
it into inert silver chloride. Ap])lied to the unbroken skin 
in the form of a stick or in concentrated solution, it produces 
at lirst a Avhite stain which soon turns black from exposure 
to light. The stain peels oft* as a dark scale if the application 
is light, or as a black slough if the application is prolonged. 
It is therefore an astringent and caustic. 

It is an antiseptic but as soon as it comes in contact 
with any secretion of the body or with any tissue it is 
precipitated as inert silver chloride, l^he antiseptic action 
is due to its forming compound with proteins of i he bacteria, 
but since it also combines with the proteins of the tissues 
there is irritation Avhich is more marked when applied to deli- 
cate mucous membrane like the conjunctiva. The X)rot(‘in 
compounds being non-ionisablo arc not pn^cipitated and 
therefore are less irritant and feebly disinfectant. For the 
same reason the colloidal compounds are not corrosives 
nor irritants or astringents. They have no antiseptic action 
even after prolonged ai)plication, the antiseptic action 
depending upon the ionic concentration of the different 
comx)ounds. 

Iniernally . — In the mouth and stomach silver acts as 
an astringent. It has no astringent effect in the intestine 
as it is precipitated as silver chloride in the stomach and 
reduced to metallic silver in the intestine. Moderately 
large doses cause gastro-enteritis with collapse and death. 
Silver is not absorbed in sufficient (piantity to produce any 
general effect, but if the administration is prolonged it is^ 
absorbed in very minute quantities, and the granules are 
deposited in the various parts of the body, chielly the mouth 
and the gums, producing dark blue discoloration resembling 
lead poisoning. It causes a slate blue discoloration of the 
skin from deposition of the compound in all tissues of the 
skin except the rete Malpighi!. This pigmentation or 
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ai^Cfyria is almost poniianeiit. The same discoloration 
also noticed in the conjunctiva from j)rolonged application 
of silver compounds and deposition of silver albuminate 
in the sub-epithelial tissue. The colouring sometimes spreads 
to the cornea when the vision is interfered witli. This 
condition is known as argyrosis of the conjunctiva, and 
may be removed by the injection, after preliminary anies- 
thesia, of a solution of 12 p.c. sodium thiosulphate and 2 parts 
of a 2 p.c. solution of potassium ferrocyanide, with a line 
l)latinum needle subconjunctivally. 

Elimination. —Silver is excreted with the ficces as sul- 
phide staining it dark brown, and by the intestinal secretion 
and bile. A portion is deposited in the kidneys and the liver. 

Toxic action.— When given in poisonous doses the only 
symptoms produced arc tliose of gastro-enteritis with vomi- 
ting and purging, extreme prostration, collay)se and death. 
When given to animals the chief symptoms are those of central 
nervous system. They are ])aralysisof the vaso-motor centre 
with fall of blood-pressure, disturbances of respiration and 
finally paralysis of the respiratory centre, general convulsion 
followed by paralysis beginning in the lower extremities. 
The heart is little alfected, in fact it continues to beat even 
after the stoj)])age of res])iration. 

Antidotes. — In acute poisouiufj from accidontal causes, mucila- 
ginous drinks, sucli as thick gruel, should he immediately given to 
envelope tin* caustic ; this should be followed by an emetic or stomach 
syphon, (himmoii salt is the chemical antkJofe. White of egg, milk 
and water, and otluM* demulcents may be given freely. 


TllKKACKrTU’S OF SlhVEll SALTS 

lU'tirnalhj . — Silver nitrate may he ap])lied to exuberant 
granulations, callous, indolent ulcers, fistulae, chancres, 
etc., because of its limited caustic and after-stimulating 
effects on them. It is a valuable caustic for post-mortem 
wounds, hut uot a reliable one for bites by poisonous snakes 
and rabid animals, as its action does not penetrate into the 
deeper layers. It arrests bleeding from leech-bites. 

Eye and nose. — A solution of siver nitrate (5 to 10 grs. 
in 1 oz.) is useful in granular conjunctivitis and ophthal- 
mia neonatorum. As a ])reventive against ophthalmia neona- 
torum, both nitrate (1 to 2 p.c.) and protargol are largely 
used, the latter up to 10 p.c. solution. The conjunctiva must 
first he rendered amesthetic by means of cocaine. The silver 
solution is then applied with a camel-hair brush, and the 
excess of caustic afterwards neutralised by irrigation witli 
normal saline solution. A weaker solution (1 to 4 grs. in 1 oz.) 
may be used as a collyrium in purulent conjunctivitis. A 
weak solution makes a valuable irrigation in rhinitis. Roth 
protargol and argyrol may be used in conjunctivitis as 
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«ye-drops ; the former in strengths of 2 to 20 p.c., while the 
latter 25 p.c. A 10 p.c. ointment of argyrol may also be used. 

Genitals,— Solid caustic is still used for cauterising 
granular or ulcerated os and cervix. A strong solution may 
be injected into or painted within the womb in endometritis 
or endocervicitis. A weaker solution (1 to 2 grs. in 1 oz.) 
makes an effective injection in gonorrhoea, leucorrhoea and 
pruritus pudendi due to leucorrha^a. Irrigation (1 in 1000 
to 10,000) has been successfully used in many cases of 
gonorrhoea. Injections of protargol or argyrol are also useful. 
Being opaque to X-rays, collargol (20 p.c. solution) is injected 
into the ureter and renal pelvis for diagnostic purposes. 

Internalhj. Alimentary canal. — Unhealthy or chronic 
ulcers in the mouth quickly heal after being touched with 
mitigated caustic. A solution (10 to 20 grs. in 1 oz.) is an 
excellent application for sore throat, acute or chronic, 
pharyngitis, follicular tonsillitis, and tubercular and other 
ulcerations of the larynx. 

It has been used in chronic diarrluea, vomiting and in 
gastric ulcer without much benefit. As an enema (10 grs. to 
1 pt.), it has been successfully employed in chronic dysentery 
and ulcerations of the bowel. Albargin 1 to 2 grains to 1 oz. 
makes an excellent bowel wash in cases of chronic bacillary 
dysentery and in oolitic conditions. It should be used after 
a preliminary washing of the bowel with plain warm water. 

Nervous system. — Silver was formerly much esteemed in 
many nervous diseases, specially epilepsy, but it is doubtful 
if any silver actually reaches the central nervous system, and 
the clinical experience has been disappointing. Moreover the 
unpleasant symptoms of argyria are the chief barrier to its 
use, and on this account nitrate of silver is now very rarely 
used by neurologists. 

Caution.— To avoid argyria, the use of the drug must be 
suspended as soon as a dark line is noticed on the edges of 
the gums which may be removed by a course of acid tartrate 
of potassium, or iiotassiura iodide. But perfect restoration to 
the normal does not occur. Its administration must be stopped 
for two weeks after two months’ use, however small the dose 
may be. The use of hexamine has given good results in some 
cases. 

Silver stains on linen can be removed by washing w^ith a 
solution of potassium cyanide 3 gms., iodine 0.3 gm., and 
water 30 c.c. The stain on the skin may be removed (1) by 
potassium cyanide solution, but the part must be well washed 
afterwards, (2) by covering the skin with solution of iodine and 
then washing with a solution of sodium thiosulphate, or {3) 
by washing with corrosive sublimate solution. 

Prescribing bints. — Silver salts are given in pills after 
food, but if their local action on the stomach is desired they 
should be given on an empty stomach, preferably in solution. 
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For application to the skin, a solution of the nitrate in 
nitrous ether is the best, as it does not run in drops and is a 
stronger preparation than the aqueous solution. The ordinary 
silver preparations have been largely replaced by argyrol, 
protargol and colloidal preparations. 

ZINCI ClILORIDUM 

Zinc Chloride. ZnCh 

Source.-- -()l)tainod by the interaction of zinc and hydrochloric acid. 

Characters.— Colourless, opaque, deliquescent rods or masses, or in 
^^ranular powder ; powc^rfully caustic. Solubilifi^.- l>eely in alcohol, 
;and glycerin. 

PhARMAC ()T.()(JY AM) TUKRArEUTlCS OK ZlNC CULORTDE 

The chloride is a ])owerful caustic characterised by its 
])roperty of burning deeply and not spreading sideways like 
caustic potash. It is also painless. Therefore it has been 
used to destroy exposed tooth pulp in carious teeth, wart, 
condyloma and lupus. In dilute solutions (1 in 10 of water) 
it forms a good stimulating application for ulcers failing to 
heal from want of vitality. It may also be used as a disin- 
fectant for washing out cavities and Avounds Avith putrid 
discharge. A Aveak solution (1. to 2 grs. to 1 pint) forms a 
Aiseful injection for gonorrhoea. 

It is the princii)al ijjgredient of Burnettes Disinfecting 
Fluid, a Avell known household disinfectant for cleaning 
utensils in the sick room of fever patients ; it quickly per- 
meates or disintegrates all organic matter Avith Avhich it 
comes in contact. The chief objection to its use is that it is 
highly poisonous, and being dcA^oid of any smell or colour it 
may be taken accidentally. The chloride is highly corrosiA’^€,‘ 
and poisonous and should uca er be given internally. 

%1X€1 

Zinc Sulphate. ZnS04,7IT20 

Syn. — White Vitriol. 

Source. — By the iiiteniction of zino and snl])hiirie acid. 

Characters. — Colourless, transparent crystals, with a strong metal- 
lic styptic taste. 

Incompatibles. — Alkalies and their carbonates, lime-water, lead 
acetate, silver nitrate, vegetable infusions, and milk. 

B.P. Dose.— 1 to 3 grs. or 0-06 to 0*2 grm. ; 10 to 30 grs. or 0*6 
to 2 grm. as emetic. 

Official Prkkahation 

1. Unguentum Zinci Oleatis. -Zinc Sulph. 80 p.c. 

%IN€I ISTRAKAS 
Zinc Stearate 

Source.— Prepared by the interaction of a soluble zinc salt and 
;ii solution of sodium salt of stearic acid of commerce. Consists 
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chlelly of zinc stearate and variable proportions of zinc palinitat(v 
("ontains not less than 18 p.c. and not more than 15.5 ]).c. of zinc oxide* 

Characters. —A light, white, impalpable amorphous powder, frei^ 
from grittiness ; odour, characteristic. Jnsohihle in water, in alcohol 
(90 p.c.), and in ether. 

NoN-OL'FICIAL PuErAKATlDXS 

1. Zinci Carbonas.— A white, tasteless, inodorous powder. In- 
soluble in water. 

2. Calamina Prseparata. Syu. Prepared ([alamiuv, Prepared 

by calcining native carbonate of zinc and reducing it to an iinpalp- 
able powder and suitably coloured with iron oxide. A pale, pinkisli 
powder, xvithout grittiness. 

3. Lotio Calaminae. - Prepared calamine 3 oz., zinc oxide 1 oz., 
glycerin 1 oz., rose water to 20 oz. In evsenia^ and to conceal acne 
spots on the face. 


ZINCI OXIIIl in 

Zinc Oxide. ZnO 


Syn. -Ohinese W hite. 

Source. —Obtained from metallic zinc by combustion in air. 

Characters. A soft, white or nearly white, tasteless and amor- 
phous powder, becoming pale-yellow when heated. Insoluble in 
water. 

B.P. Dose.— 5 to 10 grs. or 0*3 to 0*6 grm. 

O E EI( a A L P K Kl* AU AT IONS 

1. Unguentum Zinci Oxidi. Syn, -Zinc Ointment, 15 ji.c. 

2. Pasta Zinci Oxidi Composita. Syn,— Zinc J^aste : J.assar's 
pasfe,~’' VA\H\ oxide 25 ji.c. 

8. Gelatinum Zinci. Syn, ~T muds Paste,— VAwc oxide 15 p.c. 

N < )N-01'FICI AI* PrKCAU A' lTON 

1. Zinci Phenolsulphonas. Syn.- Zinc SnlpUocarholate. — VoUmv- 
less, transparent, ettlore.seent crystals. Soluble 1 in 2 of water. 
As an injection in nonorrliwa (2 to 3 grs. to 1 oz.). 

PlIAUAIA(’()U)(JV OK SlI.rilATK, OXIDK AM) 

Stkakatk ok ZiTS(’ 

Externalbj , — The insoluble salts like the oxide, the cur- 
honatc and the stearate are mild antiseptics and astrin- 
gents, and are used as local sedatixes. Their action re- 
sembles lead and silver salts, Lc., they precipitate the 
proteins in the discharges and in the tissues. 

Internally , — The sulphat(5 has a metallic taste and acts as 
an emetic like copper but less irritating, though quite effec- 
tive and prompt, and not followed by any depression. In 
large doses it is a powerful gastro-intestinal irritant caus- 
ing vomiting, i)urging, abdominal pain and collapse. The 
oxide and the carbonate are less irritant to the stomach, but 
their prolonged use causes dyspepsia and constipation, and 
occasionally diarrheea. 
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Zinc is eliininatccl by tlie stool, and in smaller amount by 
the bile and the urine. It is absorbed and stored up in the 
liver and to a less extent in the spleen, the kidneys, and the 
thyroid. 

Little is known of its systemic effect. After prolonged 
use the symptoms closely resemble plumbism. In zinc mines 
of Silesia the workers sulVer from obstinate catarrh of the 
respiratory tract, catarrh of the throat and constriction of 
the chest, a metallic taste in the mouth, gastro-intestinal 
irritation, general cachexia, cramps, lassitude and joint pains. 
Intermittent attacks of fever, known as hmtis founder's aejue 
sometimes occur from constant inhalation of the fumes. 
Some obscure nervous symi)toms have been attributed to it. 
It depresses the central nervous system, the heart, and the 
muscles. 

THKUAPKUTICS OV Sl LPIIATlO, OxiDH AM) STKAUATK OF ZlXcr 

Krfernalltj , — The sul])hate (2 grs. to 1 oz. of water) forms 
an excellent and stimulating a])i)lication for wounds and 
ulcers, and as an astringent injection in gonorrhoea, leuco- 
rrhoea, otitis, etc. It is used as an eye lotion in conjuncti- 
vitis provided there is no ulceration of the cornea. 

As a mild astringent and sculative the oxide is used as a 
dusting powder mixed with talc ])owder, or as an ointment 
or paste in various skin affections of children. As it lessens 
secretion it is used as a drying application in eczema and 
intertrigo. 

[nfernallfj . — The sulphate is used internally as an emetic 
in cases of ])oisoning. The oxide has been used in hysteria 
and epilepsy, and with belladonna to check the night sweats- 
of phthisis ; possibly it is of little value in these cases. 

C’l PRI SULPHAS 

Popper Suli)hate. PuS()4,r)ll2() 

Syn. ~ Blue Vitriol : Hliio Stone. Syn. I.V. Beng., Hind. 

Source, -obtained by the action of sijl])hnric acid on copper. 

Characters.- -In bine tricliiiic prisms, or a bine crystalline powder. 
SoliihiliUi, in 3 of cold wabn*. 

Incompatibles.— Alkalies and their carbonates, lime water, mineral 
salts (except sulphat(‘s), iodides, and many vegetable astringents. 

B.P. Dose. --V to 2 grs. or 0*016 to 0*i2 grm. ; 5 to 10 grs. or 0*3 
to 0*6 grm. as an emetic. 

X ON -( )F F ICl AL 1 El*A K AT IONS 

1. Lapis Divinus. Syii.—iluprum Jhiminafinn.— VowdonHl cop- 
])er sulphate, potassium nitrate and alum, of each equal parts fused 
in an earthen crucible. 2 grs. in 1 oz. of distilled water makes a. good 
eifc-wash, 

2. Unguentum Gupri Oleatis, B.P.C.— Popper oleate 12-5, yellow 
soft paraffin 87*5; melt and mix. An excellent antiseptic and para- 
siticide. Useful in ringworm^ hard and horny warts and corns* 
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Pharmacology 

Externally, — Copper sulphate has no action on the un- 
broken skin, but is a caustic when applied to a raw surface or 
a delicate mucous membrane, such as that of the conjunctiva. 
In dilute solutions it constricts local blood-vessels, and it is 
therefore a local astringent. It is an antiseptic and in 
dilutions of 1 in 1,000,000 of distilled water, 1 in 50,000 of 
tap water, and 1 in 1,000 of sea water kills B. typhosus in two 
hours. The presence of organic matter still further reduces 
this action. It is highly poisonous to algic, fungi and protozoa. 
It is however not a reliable bactericide, though fairly 
ellicacious for the bacilli of the colon group. 

Infernally. Gastro-intestinal tract.— In small doses cop- 
per has a harsh metallic taste, and acts as an astringent, and 
in large doses (5 to 10 grs.), as an emetic like zinc sulphate*. 
Emesis is caused by its action on the stomach, when it is 
expelled out and no further action is observed. If it fails to 
induce vomiting the stomach must be (prickly emptied, other- 
wise gastro-enteritis may result with symx)toms ol‘ acute*. 
<5orrosive poisoning, causing abdominal irain, vomiting, tene- 
smus and violent diarrha^a. As a rule large single doses do not 
-cause any harm as they are rapidly removed by vomiting. 

Absorption and elimination.— Copper is absorbed with 
difficulty in minute ipiantities, either when given by the 
mouth or from wounds and other mucous surfaces, and is 
stored up in the liver, spleen and kidneys, it is eliminated 
almost entirely by the fjcccs, also by the bile, urine, saliva 
and sweat. 

Copper in minute quantities is ])resent in the mammalian 
tissue, and is supposed to aid iron in the formation of 
luemoglobin in young animals (Hart and Hteenbock). It has 
been shown that a combination of cox)per and iron improves 
induced anaemia more quickly than when iron is adminis- 
tered alone. It does not help absorption or storage of iron 
nnd docs not enter into the formation of hiemoglobin, but is 
«aid to. act as a catalytic agent in its formation. It is nor- 
mally present in the food, specially vegetable food, and 
enters into a firm compound with chlorophyll. 

Acute toxic action.-— This is rare. In large (los(;s copp(*r sodts pro- 
violent gastro-intestinal irritation, causing vomiting sometimes 
of bluish colour, metallic taste in the mouth, abdominal pain and 
symptoms of gastro-enteritis. Death may occur from cardiac and 
respiratory failure. 

Antidotes. — Emetics or stomach pump if tluire is no free vomiting ; 
white of egg, milk or demulcent drinks, yellow prnssiato of potassium, 
followed by opium and a warm poultice over the stomach. 

Chronic toxic action.— Workers in copper or brass may suffer from 
anaemia, headache, debility, emaciation, indigestion, tremors, laryngeal 
and pharyngeal catarrh, occasional htemoptysis, salivation, a green 
line at the bases of the teeth and occasional colic, in short a condition 
not unlike that of lead poisoning. 
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Therapeutics 

ExternaUij , — Copper sulphate in the form of sticks is used 
to destroy exhuberant granulations, and as a lotion (2 to 
4 grs. to 1 oz.) to stimulate indolent ulcers. Being not so 
strong as silver nitrate, it causes less pain when applied to 
granular lids and to the edges of the eyelids in tinea tarsi. 
It is largely used in the form of lapis ciivinus. Ung. cupra? 
oleatis is an excellent remedy for ringworm. In strengths 
of 1 in 2 to 10 millions it removes algm and other vegetable 
growths from the water. 

It has also been used to sterilise water infected with 
typhoid bacillus, but the proportion of copper is greater than 
recpiired to kill algie. 

Internalbj. — N’ery rarely used internally, but has been 
recommended in 4 to 1 gr. doses in actinomycosis and sporo* 
trichosis. Kor its emetic action, it is occasionally used in 
narcotic poisoning in 1 p.c. solution. It is a valuable antidote 
in poisoning by phosphorus ; here it acts not only as an emetic, 
but it forms insoluble copper phosphide which is not absorbed. 
3 grs. of copper sul])hate should be given every few minutes 
until vomiting is induced and then a saline laxative. 


AI.ITMKX 


Alum 


Syn. —Aluincn Puriticntimi. 

Syn. l,Y,^Fafkiri^ Hong. Hind. 

Sources.—Ohtainod hy the combination of alninininm sulplnito with 
])otassiiiiu sidplnite, and contains not less than 99.5 p. c. of potash 
ahini; or hy the combination of ahiiniuinin snlphate with aininoiiium 
sulphate, and contains not less than 99.5 p.c. of aminonia alum. 

Characters.—Uolourless, transparent, crystalline masses, or a white 
powder; taste, sweetish and astringent. Melts when heated and 
loses water of crystallisation and forms anhydrous salt. Very sohible 
in water; insolubles in alcohol (90 p.c.) ; freely solnbh^ in glycerin. 

B.P. Dose.- 5 to 10 grs. or 0.3 to 0.6 grm. 

( )Fri<U AL PRKPAUATION 

1. Glycerinum Aluminis.— 13 p.c. potash alum B.P. Dose. -30 to 
60 ms. or 3 to 4 mils. 

Non-official Pukfakations and Allikd I )eiuvativks 

1, Collyrium Aluminis. B.P.C. - Alum, 10 ; distilled water to 1000. 

2. Gargarisma Aluminis, B.P.C. Sipt. -Alum Garr/Zc.— (Ilycerin 
of alum, 125 mils ; acid infusion of roses q.s. 1000 mils. 

3. Alumini Aceto-Tartras. — .41, sy>/. - In shining masses, solu- 

ble in water. Astringent and antiseptic. 1 or 2 p.c. solution as gargle,, 
lotion or douche. 

4, Aluminii Hydroxidum.— Prepared by precipitating a boiling 
solution of alum with sodium carbonate. White, bulky, amoiphoiis 
powder. Odourless and tasteless. Insoluble in water. Dose.— 5 to 10 
grs. or 0 3 to 0*6 gnus. Colloidal aluminium hydroxide tablets are 
sold under the name of Alocol. Useful in flatulence^ hyperacidity^ 
pyrosis, etc. 
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PHAK31A(>'OLOaY 

Externality . — Alum has no action on the unbroken skin, 
but coagulates the albumin of discharges and tissues. It 
therefore forms a covering on ulcers and sores, and arrests 
bleeding. Hence, it is a valuable local astringent and 
haemostatic. Dried alum is a mild caustic because it abs- 
tracts water. 

Internallij . — Alum is a local astringent to the mouth and 
throat, im]>arting an astringent taste, and a feeling of 
dryness to the throat. In small doses (:> to 4 grs.) it has 
the same astringent action on the stomach and intestine as 
on the raw skin, i)roducing constipation. Its haemostatic 
action is entirely local. In 30 to (>0 grs. it causes vomiting 
by directly stimulating the peripheral nerves of the stomach, 
and in still larger dosi^s it is a gastro-intestinal irritant 
-causing vomiting and purging. When injecterl per rectum, it 
kills thread worms. 

Elimination.— Alum is probably absorbed into the blood 
as an albuminate, and has no remote action on the tissues 
in medicinal doses. It is chietly eliminated with the ficces 
and partly by the skin, bile and kidneys. 


TllKHAPKrTK’S 

Externalhf. Skin. — Being cheap and easily available, 
alum is used in various minor com])laints. In powder or 
ill a concentrated solution, it stops bleeding from leech 
bites, wounds, and superficial cuts. A weak solution of 
alum and borax (I p.c. of ’each) cheeks the discharge of 
weeping eczema. 

Nose.— Its solution makes a useful collunarium in 
ozaena. Powdered alum either snitfed up or blown in by 
means of a paper funnel, or its lotion (10 grs. in 1 oz.) injected 
into the nostrils, arrests epistaxis. 

Eyes. — Alum makes a useful collyrium (4 to <S grs. in 
1 oz.) for ordinary or purulent conjunctivitis. 

Genitals. — It makes a capital wash (I dr. in 1 i)int) for 
vulvitis of children, if the parts are freipiently irrigated 
and a piece of lint soaked in the lotion is left in situ. It- 
also relieves pruritus. A douche (10 grs. to 1 oz.) removes 
leucorrhcea, checks slight hiemorrhage from patulous os 
after abortion or delivery. A weak solution (3 grs. in 1 
oz.) is successfully employed in gonorrhoea as an injection. 

Internally. Mouth. — Alum is commonly used as a denti- 
frice in ulcerated and spongy gums. A solution (5 to 10 
grs. in 1 oz.) is a useful gargle in sore throat, elongated 
uvula, tonsillitis, salivation, and aphthous and ulcerative 
stomatitis, but Glycerinum Aluminis is a better application 
in these cases. In the form of a spray, alum may be 
•employed in hoarseness and chronic coughs. 
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Stomach and intestine. — As an astringent, alum is used in 
chronic diarrhoea and as a local luernostatic in gastro- 
intestinal haemorrhage. Alum-whey obtained by curdling 
1 pint of milk witli 2 drs. of alum may be given with benefit 
in enteric and other diarrhoeas. In MO gr. doses frequently 
repeated, it is of special value in lead poisoning and relieves 
•colic by precipitating lead salts as insoluble lead sulphates. 

ICAOIillVlIM 

Kaolin 

Source.- A nativo aluiniiiium silicate, powdered and freed from 
gritty particles by eliitriatioii. 

Characters. - A soft AvJiitish powder, insoluble in water or in 
mineral acid. 

B.P. Dose.— i to 2 oz. or 15 to 60 grm. 

Ofl'icial Pkepakation 

1. Cataplasma Kaolini. Syn, Kaolin Should be kept 

in well closed containers. 

Xox-OFFICIAL I^RKVARATIONS 

1. Unguentum Kaolini, B.P.C. SyiL — Kaolin 3/0. s,s. -White soft 
l)arattin oO, hard paratlin 25, melt, and add kaolin 25 ; stir till cold. 
An emollient ap])lication to abraded surfaces, and a useful excipient 
for silver nitrate, potassinin permanganate, and bichromate pills. 

2. Emulsio Paraffini Liquid! et Kaolini, B.P.C.-- Li(pi id parnttin, 5 
oz. ; powdered acacia, MOO grs. ; tragacanth powder, grs. ; kaolin 
-MJ oz. ; cldoroforni water (j.s. 20 oz. Dose, -15 to 00 mils or .1 to 2 oz. 

Tj si^s 

l>esid(\s its use*, as an excipient in the preparation of 
l)ill masses, s])ecially for substances wlii(di are readily 
oxidised, kaolin can b(‘ employed as a dusting powder in 
intertrigo, weeping eczema, etc. The cataj)Iasina forms a 
valuable ])oiilticc in relieving deep-seated inllainmation and 
may be a])j)rKal hot on a i)ieee of (liick elotli or lint in 
pleurisy, pneumonia, ])ericarditis, indained joints, hepatitis, 
etc., w here it gives much relief. Jt should be cliangecl every 
twelve to tw enty four hours, and kept in j)lacc w itli a bandage. 

Intcrnallij . — Kaolin has tw^o iin])ortant actions, viz., (1) 
forms a coating on the intestinal wall thus protecting it 
from irritating particles and digestive juices and which re- 
flexly reduces ])eristalsis ; (2) adsorbs poisons and bacterial 
toxins. For its former effect it is used in diarrhoea and 
ulcerative colitis, while for the latter in cholera, dysen- 
tery, etc. The usual practice is to mix 100 grm. in 250 
c.c, of water, half a pint of this is given every half hour 
for the first twelve hours, and several glasses are taken 
-during the next twelve hours. Being a very efficient adsor- 
bent colloidal kaolin (Osmo Kaolin) is for 
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adsorption of bacteria and toxins from the intestine thus 
preventing their absorption. Kaolin has no direct disin- 
fecting action on the intestine. 

Alter ATI VK 

Gold 

ACIRl £r NODIl ClILOKlRrHI 

(' ^ot official ) 

Source and Characters.— A mixture of equal parts of anhydrous gold chloride- 
and anhydrous sodium chloride. Orange-yellow powder. Odourless. Taste 
saline, metallic. Very soluble in water. Yields nO p.c. gold. 

/>osc.— */:*» to Vi 2 gr. oi- 0.002 to 0.005 grm. 

Nox-ofitoial Preparation 

1. Liquor Auri et Arsenii Broxninatus, B. P. C.— Arsonions anhyilride 0.40, 
potassium carbonate 0.40, bromine by wt. 1.14, gold in leaf (pure) 0.15, water to 
100. Contains gr. arsenious anhydride and ‘/:k gr. gold tribromide in 10 ms. 

Dose.—?) to 10 ms. or 0’3 to 0*0 mil. 

AURI £T NOmi TllIO^^ULPlIAS 

( Not official ) 


Syn—Sanoc 1 * 3 ^ 8 in ; ('risalbin. 

Characters. —A double thiosulphate of gold and sodium. Solid snow-white 
substance in long needle-like cry.stabs, freel 3 '' soluble in water, 2 grm. being 
dissolved by 2 c.c. water. Solution neutral. 

0.025 gradually increased to 1 grm. in 10 c.c. of distilled water at 
intervals of 3 to 4 days, intravenously. 

S0UI1;M AITROT1I1W9IAT.ATE 

( fiot official ) 

Syn.— M yocrisin. 

A preparation containing 50 p.c. gold. 

/>ose.— 0.01 gm. initial dose, increascil gradually to 0.05,0.1 and 0.2 gm. in 8 to 
10 injections. 

N.B. — An interval of 4 to 0 weeks should bo allowed after one course. 

Action and Uses 

Gold in different forms has been used empirically in diver.s<» 
conditions. It is much less poisonous tlian other heavy motals.^ 
although its salts Avhen given m toxic doses produce vomiting and 
purging. Given intravenously it acts like arsenic, and produces 
a fall of blood pressure by dilating the mesenteric vessels. It is 
said to help absorption of pathological connective tissues. Tn 
combination with arsenic it has been used in tertiary syphilis, and 
with bromides in epilepsy. It is used in neurasthenia, but any 
benefit that may follow its use is possibly mental. 

The chief interest of gold at the present time centres on its 
supposed value in tuberculosis and Moellgaard introduced it in the 
form of sanocrysin. How it acts is not clearly understood and it has 
been suggested that it penetrates the lipoid covering of the bacilli 
which it kills. It is also possible that it stimulates phagocytosis of 
thp reticulo^endothelial tissues. It has no marked effect on tubercle 
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bacilli in vitro, and Mooll^aard claimed that it lias a <iirect bacteri- 
cidal effect in the animal body. The injections are often followed 
by some reaction, such as albuminuria, fever, exanthemata, loss of 
weifjht and intestinal disturbances. There may also be some focal 
reaction. These symptoms are likely to occur when an injection 
is f^iven Avhile the patient still sho\vs a febrile reaction from the 
previous injection or when the patient is febrile before the ffrst 
injection is ^iven. They are proliably due to an overdosage. 
Knud Secher believes that the re«actions are due to liberation of 
toxins. He therefore bases his initial dosage on the assumption 
that in “open cases” the toxins can be e\cn*t(‘d by the air passages 
and therefore larger doses are permissible, while in “closed cases” 
smaller doses are indicated because the toxins having no outlet pass 
into the blood stream. An intravenous injection of antitoxic serum 
prevents the app(*aranc(‘ of these sym])toms and makes the treatment 
with sanocrysin more safe. This serum is prepared by injecting 
calves with tubercle bacillus killed by heat, and with tuberculin. The 
serum of horses injected with diaplyte (defatted) tubercle vaccine 
gives better results. 

Although it is too early to jnoperly assess its value as a. remedy 
for jmlmonary tuluuculosis, the rejiorts of the Medical Kesearcii 
Council are favourable. Tuder its use the tuberch^ bacillus disappears 
in early cases and there is diminution of siiutum, cough and pyrexia. 
The 1st n*port records 2 deaths directly caused by sanocrysin oiit of 80 
cases. Karly cases c(‘rtainly improve but the l esiilts are not so favour- 
able in advanced cas(‘s. The regulation of the dos(» is an important 
factor and if not cai(‘fully watched will make tlie condition worse. 

Like other heavy metals sanocrysin produces cumulative effects 
when given in large dos(‘S, or at frecpient intervals. 

In the form of myocrisin gold is extensively used in the (’onti- 
nent in rheumatoid arthritis. It is given itramuscularly, commencing 
with doses of 0.01 grin, and tlnui slowly working up to 0.2 gnu. in 8 
to 10 inj<‘ctions, and a total of 2 gnu. forms a courses An iiiterval of 
4r to () weeks is given betdi e starting anothei* coiirsr^ (Jmierally two to 
three courses are re(iuir(*d. Sym])toms of poisoning however folloxv 
the tn^itment, and tlu‘y are vomiting, allniminnria. neuritis and 
various skin raslu's. Sodium thiosulphate reli<‘ves these* symptoms. 

Combimul ionisation and gold treatment has given very favourable 
results in lupus, and its action has been ex])Iained as an indirect one, 
of the nature of a regri'ssive* intluence on tin* pathological tissue and 
upon the altered blood vessels. In lupus erythematosus, sanocrysin has 
b(*(‘n used w ith good |•(‘SuIts. 'Phe initial dose is O'OOl grm. gradually 
increased to OO/) grm. It is given once a week intravenously. 

Excretion. About oO ]).c. of the metal is eliminated by the kidneys 
and partly by the intestine. Part is retained in the liver and musch* 
for a long time. 

Mode of administration. The usual dose of sanocrysin for Indian 
])atients is smaller, and the initial course should be as follows, viz.- - 
(VOo, 0. 1 , 0.2, 0.8, 0.5, 0.65, 0.75 and 1 .0 grm. 'Phe maximum dose is seldom 
recpiired. The optimum dose should be repeated t ill a total of 4 to 5 gm. 
has been given. In w eak and febrile ])atients it is better to begin with 
0*025 to 0.05 gm. (J to J gr.). The usual method of administration is 
the intravenous route, once a week, and a 5 ]).c. solution being 
almost isotonic w ith blood should be used. For intramuscular injec- 
tion a 3 p.c. solution in sterile w ater, or a 5 p.c. oily suspension is 
preferable, as this is less liable to cause local irritation. An all- 
glass syringe xvith a platinum needle should be used as the drug 
acts on steel. The injection should bo given in the morning by 
choice and the patient kept in bed during the course of treatment. 
Examine the urine daily for albumin and cast and make a note of the^ 
temperature for any febrile reaction. It should never be given 
subcutaneously. 

9 
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Indications for the use of sanocrysin have been summarised by 
•G. Grejiory Ksiyiie as follows * 

(1) Recent lesions (i.e., tliose associated with symptoms of not more 
than three to four months^ duration) of the exudative type (showinjj: 
iiuflfy-edffod soft X- ray sbadowsj. When cavitation is present it may 
be used, out {irtificial pneumothorax should be done. 

(2) Recent exudative lesion occurrinij in association with old stand- 
iny disease, 

(3) In patients in whom suj^<j:estive shadows are found in routine 
examinations in the absence of <lehnite clinical evidences of activity. 

Solganal. -Di-sodium salt of 2-suIphometlilylainino-2-aur(»mer- 
‘captobenzol-l-sulphouic acid. Contains 3()T) p.c. of ^old. In tnhercu- 
losis. Dose. -0*005 to 0*5 ^vm. intravenously to be given once or 
twice a week according to reactioji. 'fhe dose to be cautiously 
increased. 

Solganal-B is aurotliioglucose, for intramuscular and suheutaneous 
use. The initial dose for Indian j)atients should not be more tlian 
one-fourth of the minimum dose recommended, and if tliis is not 
followed by any febrile reaction then the dose may be increased by 
the same amount witli each subsequent injection. Ihiless the dose 
is carefully regulated it may cause severe reaction and make the 
■<jondition worse. Rose , — 0 005 to 0*5 grm. 


DEPlLATOItr 

Thallium 

THALLll ACETAS.— Prepare! by neurrallsing an aqueous solafion of Tliallous 
Hydroxide with acetic acid. In colourless needles, or in white crystallme 
powder, soluble in watei*. 

0.003 grm. per kilogram of body weight (or “/as gr. per pound). 


Action and Uses 

Thallium salts produce no immediate effects on aniimils l)eyond 
causing some relaxation of the plain muscles, but a few days later 
(generally a fortnight) caii.ses shedding of the hair in all animals. 
Its chief use is as a depilatory in cases of ringworni of the scalp, 
when the hair becomes brittle in a weel^^s time and falls oif within 
the next week, and tiie hair starts to grow in about the same time. 
It is generally administered in tablets or sweetened aqueous solution, 
4ind since children tolerate it better its nse is confined to children 
under ten years of age. As a rule one dos(^ is sntllciont and the 
drug is not repeated within a period of three months. 

Since the drug is apt to jnodnee toxic svmjjtoms it should be 
used with extreme caution, and the dose should he well recrulated 
Large doses will cause shedding of hair from all parts of the body 
innervated by the sympathetic. Toxic symptoms are vomitin^V, 
diarrluea, stomatitis, albuminuria, joint pains confmeil to lower limbs, 
peripheral neuritis, dolirinni and collapse. Keinemher that the marnin 
of safety between the epilation dose and the toxic dose is very low 
and it should not be used when there is albuminuria or any generai 
constitutional disease. 

Treatment of poisoning. -Stomach wash or an emetic followed by 
-a purgative. In acute cases dextrose intravenously. (Caffeine or 
adrenaline to overcome shock, and .sodium iodide (5 to 15 grs. daily) 
to convert tlie toxic soluble thallium salts into almost insoluble 
iodides. Sodium thiosulphate (5 to 15 grs. daily) intravenously to 
promote gradual elimination. Children should receive proportionate- 
ly smaller doses. 

■ I^^ococdings of the Royal Society of Medicine, Vol. xxviii, No. 11. 
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GROUP lY: METALLOIDS 

Bismuth, Arsenic, Antimony, Chromium, Phosphorus 

Bismuth, Arsenic and Antimony will be discussed with other Chornothora* 
pcutic Agents. 


UllKOMII TRIOXIDUM 

(^hromiani Trioxide 

Syn.— Aciduin OhromhMim ; Chromic y\nhydridc. 

Source.— Ubtained by tlic interaction of sulphuric acid and potassium 
dichromate. 

Characters.— Dark red, acicular crystahs, or dark brown masses. No odour, 
deliquescent and corrosive. aoluble in water and ether. 

N./;.-Liable to cause combustion nr explosion wlien in contact with alcohol, 
ether, glycerin and otlnu* organic stibslanc.es. 

l*HAKMA<M)UK;y 

ExUrnnllii. It is a itoworfiil oxidising agent, doslroyiiiju: flio lower 
orffjiiiisins, niid is thendore a deodorant and disinfectant. It is power- 
fully hyf^roscopic and takes up water from moist tissues and oxidises 
organic substances, and acts ns a caustic. 


'rJIEKAPKUTU’S 

KxferiiaUtf. -lAqwov acidi chromici (25 p.c. solution) is used for 
destroy inj^ warts. It should be tipplied with ti ])()int(ui ^lass rod, the 
adjacent itarts beinj? protectc'd by a plaster or ointment, and a piece 
of wet lint kept ready to alKSorb any siipertbions acid. A weak lotion 
(1 in 40 or more) is usefid for ulcerated gums and foul sores. A 3 per 
cent, solution checks ])erspiratioii of the feid. 

(!!hromic acid solution does not burn or stain linen, and is a delicate 
t(*.st for albumin in flie urine. 

PlIOSPJlOKl^i 

IMiospborus. (Not Otticial) 

Source \ .solid iioii-mctallic element, obtained from calcium phosphate. 

Characters.— A seini-ti-an.sparont, wax-lik(^ solid, emitting white vapours and 
is luminou.s in tluj dark; ignites in the air. InsoJnble in water; 

soluble 1 in of chloroform, 1 in ;tr)0 of alcohol (00 p.c.), 1 in 80 of olive oil and of 
ether ; 2 in 1 of carbon disulphide, 1 in (K) of oil of turpentine. 

I)ose.—^lm to t '26 gi-. or 0.0000 to O.W-S grm. 

N OX-Ol FICIA L PrEFAK ATI OX S 

1. Pilula Phosphori.— Each pill contains ^-joo gr. of idiosphorus. I)ose.—l to 4 
pills. 

2. Liquor Phosphori Co., B.P.C. Syn.—Tr. Phosphori Co.— I’hosphorus 2 grm., 
chloroform 175 mil., dehydrated alcohol to KXK) mil. yio.vc.— 3 to 12 ms. or 0.2 to 
0.8 mil. 

3. Calcii Hypophosphis.— A white, crystalline pearly salt. Taste, bitter, 
nauseous. Soluble 1 in 8 of water. l)ose.—Z to 10 grs. or 0.2 to 0.6 (1. 

4. Syrupus Calcii Hypophosphitis, B.P.C.—Caicium hypophosphito 18.3 grm., 
hypophosphorons acid 2.5 mil., sucrose 800 grm., wacor to 1000 mils. Dose.—l to 4 
-drs. or 4 to 16 mils. 

6. Calcii Glycerophosphas, U.S.P.— A calciam salt of glyccrophosphoric acid. 
A line, white, hygroscopic odourless powder. Dose, U^S.P.-Q.Z gm. or 5 gi's. 

6. Ferri Glycerophosphas.— /lose.— 1 to D grs. or O OG to 0’3 G. 

7. Sodii Glycerophosphas.— 5 to 10 grs. or 0 3 to 0’6 0. 
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8. Syrupus Glycerophosphatum Compositus, B.P.C.— Calciain glycorophos* 
phate, solution of potassium glycerophosphate and solution of sodium glycero- 
phosphate, each 22.y grm., magnesium glycerophosphate tt.4 grm., iron glycero- 
phosphate 5.7 grm., potassium citrate 11.4 grm , glyceropliosphoric acitl 20.8 mil.^ 
caffeine 5.7 grm., strychnine 0.2 grm., glycerin 200 mils, sucrose 400 grm., solution 
of Bordeaux H 31.2 mil., chloroform 2.1 mil., alcohol (iK) p.c.l 4.2 mil., water to 1000 
mil. Contains ‘/so gr. of strychnine in i dr. Dose.—l to 2 drs. or 4 to 8 mils. 

PlIAItMACOUKiY 

Phosphorus is an important constituent of the hotly and forms 
about 0.7 p.e. of the body weigrht. It e.xi^ ts in the hone as phosphate 
of calcium and magnesium, and as soluble phosi)hate ions in the 
blood and other fluids, and as nuclein, lecithin and phosphatides in 
the tissues and plasma. As a therapeutic ag:eut its valine is limited, 
although it has a specially interesting pliysiological action. As a 
poison it is important. 

Stomach and liver. -In moderate doses it causes nausea and 
vomiting. 'Plie epithelial cells of the stomach and intestine uiuJergo 
fatty changes giving rise to abdominal iiain, vomiting and diarrluea, 
the vomited matter having a garlic odour. Tlicsi* symptoms do 
appear ihnuediatehf after administration^ hut are delaped for hours 
and datfs. The liver is affected early causing fatty changes, and 
becomes enlarged, painful and tender. Janmlice is a marked symptom 
and is due to the cells being infiltrated with fat which ])ress on 
the bile capillaries and occlude them. 

Blood.- Phosphorus is absorbed in the small intestine and circu- 
lates as such. In therapeutic doses it increases the number of r<*d 
blood corpuscles, although it was formerly believed to have a des- 
tructive action on the red blood cells. It has however no such action 
even in severe poisoning. It retards coagulation of the hlood duc^ 
to destruction of fibrinogen or fibrin ferment, or to th(‘ formation of 
peptone bodies from protein destruction. This factor and the fatty 
degeneration of the endothelial tissue of the capillaries account for 
haMnoiThag(‘ in poisoning. 

Bones. - When continued long in such minute dos<‘S as not to affect 
the stomach or liver, it has a specific action on the hone. There is 
an increased ossimus deposit and the long hones b(‘come more (h*ns(^ 
at the expense of the cancellous tissue. Instead of the porous hom‘ 
tissue filled with red marrow tliere develops from th(‘ (‘pijdiysis line 
a dense, hard substance of the same nature as that forms on the 
outer shell on the diaphysis. Phosphorus therefore stimulates 
growth of bones, /.c., there is an excess of anabolic over thc^ kataboPK*. 
processes in the metabolism of bony tissue, 'fhe bone-marrow in 
chronic jioisoning becomes hyperjemic, the fat cells disappear and tln‘ 
leucoblastic cells increase. 

Metabolism.— in small doses continued long jihosphorns stimulates 
metabolic process<*s and helps growth and formation of neAV tissue, 
'fhe, destructive effects are observed in chronic poisoning, or as a 
secondary jiroce.ss after a single large dose. The main symptoms are 
characterised by increased tissue destruction with disturbances of 
synthesis, oxidation and dissociation. Less fat hut more carbohy- 
drate and protein are broken up, thoiigli imperfectly, and tln^ excre- 
tion of nitrogenous metabolites, ris.» amino acids, leucin, tyrosin 
and peptone like bodies is increased. The tweretion of urea is not 
increased, on the contrary may be diminished, but theri^ is an excess 
of ammonia which enters the blood to neutralise acidosis formed by 
the production of lactic acid and other organic acids as a result of 
incomplete oxidation of fat, glycogen, etc. T'’he respiratory inter- 
change is diminished and oxygon consumption and carbonic acid 
excretion is reduced. The cause of this diminished oxygen intake 
is not definitely settled, although it has been suggested that phos- 
phorus renders the cells less capable of utilising oxygen. 
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FaUi! inpUrntioii occAim in almost all orj?ans of tlio body, that of 
tho liver being most extensive. Another important effect is the 
efiange in the carbohydrate metabolism with disappearance of 
glycogen from the liver. The increased excr(‘tion of nitrogen has 
been regarded as the result of this effect since the body draws on the 
protein to make np the deficiency of the carbohydrate. Moreover, 
the emptiness of glycogen of the liver leads to mobilisation of the 
fats to supply the want, and since the liv(*r cannot utilise the fat 
completely it is deposit(‘d in the cells of this organ. 

Absorption and elimination.— Absorption is slow and occurs from 
the intestine, and to some extent by the lungs when inhaled. The 
systemic eff(H‘ts are tlu*rofore delayed several days. As it is soluble 
in oily substances, i)resence of oil and fats in fin* int(*stine favours 
absorption. A portion is oxidised to ])hosphoric acid and some 
phosphorus is excreted by the lungs and urine. 

Acute toxic action. — Acnic poisoiiing may ooc.tir from swallowinp: j’al-pa.stc o 
lneif(a‘ matirh-lK'ads. lU'sidcs p;asf ro-ciiteritis ali’C'ady (Icsmilied, there is con* 
sid(‘ral)l(3 prostration and occasionally collapse and death, (loncrtilly these 
symptoms conn*, on in a mild form, and the patient docs w(*ll for a tew da5^s. 
Then, after an int(‘rvnl, .ianndiec^ is nothn'd, with n t (‘luhn*. (^nlar'^ed liven*, 'flm 
Jaundice soon deepens ; vomit ini?, which may he; luminous, and ])urp:in,i? of dai'k* 
coloured blood set in; temperature! lirst rises and then falls ; tln^ pulse b(*eomes 
weak and rapid ; the skin cold ami clammy; and the urine scanty, hij»li'Ooloui-ed, 
and albuminous. Muscular twite]dn.i;.s, convulsions or coma supervene, terinina- 
tinj?in deatli. Abortion fr(npicntly follows possibly due to degeneration of tho 
blood vessels. Fatty degeneration of the liver, with ;?eneral eechymosis and 
bann()rrhrip:os arc' the' mnninon P.M. apcsarances. 

Antidotes.— St nmac^b-pump. or e,mi*ties; copper sulphate is the appropriate 
(3metie. It should b(‘ ^^iven in j?r. doses every Ih minntc'still vomitinj? takcjs 
l)baee, and then 1 j?r. eveu-y (piarfer of an hour as an antidote as it oxidises tlie 
phosphorus and enveloj^s tlm globule's with a coat in" of redu(*ed copper which 
rc'tards ahsori)tion. The stomach should be* washecl out with a 0.2 p.c. solution 
of potassium peririau^ianatc* which convc'rts phosphorus into phosphoric acid. 
Ifi’e.jccted, "ivc it with iuni*phiT>e solution (10 ms.). O/.onizc'd oil of turpentine 
was used fornicM'ly hut has been found to be of no value'. Alkalies mtiy be p:ivcn 
aft(‘rwa.rds to neutralise acidosis, and dc^mulcc'iit drinks. Avoid fats, liiitter and 
oils which dissolve i)]iosphorns. 

Chronic toxic action. — ('hi’onic poisoning is rare, autf ocvuva ouht in ihoup 
irorkmm u'ho arp e.rpospd In the fumes of phos])bnrus. ( hist ro-(*nteri1 is, fatty 
d(3gem;ral ion, necrosis of the jaw, gc'rieral tuberculosis are the prominent symp- 
toms. Pliosi)lioi*us fumes attack tin*, bone tlirough carious teeth or spongy gums, 
l)Ut tills elTect is not produced hy its internal use. 


'rUKKAPKlTTltVS 

As a norviiK* tonic, tlio liypopliospliitos and tin* glyctMopbosphatos 
liavo boon givon in nervous exhaustion, over-taxation of the brain 
from prolonged strain and overwork, bnt as they ])ass nnebangod 
fhrongli tho system and can bo almost entirely recovered from the 
urine, they can furnish no phospliorns to f be nerve tissue. They are 
used largely in wasting diseases like phthisis, and in chronic bron- 
chitis, but with doubtful results. I’liosphorns has been given in 
affections dependent on malnutrition, such ns anaemia, leucocythaemia, 
with occasional success. Dr. Knssowitz, obtained very good results 
in the rickets of children, the dose being , to gr. per ilmn for a 
child weighing 12 lbs. It is no donbt useful in ununited fractures, 
specially during pregnancy, and in osteomalacia. Bnt the use of 
phosphorus in these conditions has been given up in favour of codliver 
oil, vitamin D, ultra-violet rays, and sunlight. 
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GROUP V 

4^ug4>a<5ting on the nervous system 

By the nervous system wc mean the brain, the bulb, the 
cord, the nerves, both sensory and motor, and the various 
ganglia. The highest motor and sensory centres as well as 
those of volition, intellect, emotion, etc., are contained in 
the cerebral convolutions, while the simple automatic and 
reflex centres are in the basal ganglia, cerebellum, medulla 
and cord. All nerve centres are connected with one another 
by nerve tilaments called collaterals, for co-ordination of 
impulses, and constitute the central n(U‘vous system. The 
cerebral or highest centres are not only excitable or capable 
of being brought into action by afferent impulses, but 
possess an inherent power of spontaneously originating 
impulses themselves. Their action is therefore both refiective 
and s 2 m}taueoHs. To the pharmacologist this reflective or 
reflex action is important. It is eflected by (1) an afferent 
sensory nerve ; (2) reflex centre ; and (M) an (dferent motor, 
or secretory nerve. An impression excited by an irritant 
on the skin or other structures of the body is conducted 
through an afferent nerve via the ])osterior root ganglion, 
to the spinal cord, where it ]>roduces certain protoplasmic 
disturbance, resulting in a force, which either remains there 
as potential energy, or is conveyed by a dift'erent tract — 
efferent nerve- to perform some specific action cither in the 
muscle, viscera, or 1 he blood vessels. This process is spoken 
of as reflex action. This sensory stimulus instead of being 
reflected from the cord may be conveyed by the sensory tracts 
to the sensory area of the brain, Avhere it Avill be perceived 
as an impression either of ])ain, heat or cold, and so forth, 
to be felt at the seat of stimulus, and then lead to volitional 
conveyance of impulse in the form of movement, etc. It 
will be observed that although the stimulus originates in 
the skin or other structures, it is perceived as a sensation 
in the brain. Thus an impression which is peripheral in 
origin becomes a sensation which is cerebral, and the result 
may or may not be volitional. 

In considering the action of drugs on the nervous system 
we find that some affect one centre, while others another ; a 
few influence the lower centres only; others centres for 
emotion and intelligence; and lastly some alter the nervous 
mechanism of different viscera. 

Drugs acting on the nervous system may be classified as 
follows ; — 

Class A : Drugs acting on the brain 

1. Intoxicant: Alcohol , 

2. ^ General anaesthetics and narcotics: Chlorofom, Ether, Ethylene, Nitrons 

Oxide, Ethyl Chloride 
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3. Hypnotics and narcotics ; Opium, Cannabis Indica, Bromides, Chloral Hydras,. 
Chlorbutol, Butyl-chloral Hydras, Paraldehyde, Sulphonal, Methylsulpho- 
nal, Barbitone, Soluble Barbitone, Carbromalum,Phenobarbitone, Soluble: 
Phenobarbitone, Nembutal, Amytal, Sodium Amytal, Evipan, Sodium. 
Evipan, Urethane, Hyoscine Hydrobromide 
Class B ; Drugs acting on the cord 

1. Convulsant : Strychnine 
Class C : Drugs acting on the autonomic system 

1. Drugs stimulating the parasympathetic endings: Pilocarpine, Physos- 

tigmine, Acetyl-choline, 'Muscarine 

2. Drugs depressing tlie parasympathetic endings Belladonna, Hyoscyamus,. 

Stramonium 

3. Drugs stimulating the sympathetic endings Adrenaline, Ejshe^ne,. 

Tyramine 

4. Drugs depressing the sympathetic endings: Ergotoxine, Ergotamine,. 

Apocodeine 

(’lass D : Drugs acting on the motor nerve-endings and the ganglia' 

Curare, Nicotine, Gelscmium, Conium, Lobeline 
Class E: Drugs depressing the sensory nerve-endings 

Cocaine, Procaine Hydrochloride, Orthocaine, Benzocaine, Amylocaine^ 
Hydrochloride, Hydrocyanic Acid, Urea Quinine 
Class F: Drugs stimulating the sensory ruu-vo-eTHiings 
See Counter-irritants 

Class A : Drugs acting on the Brain 

The structure of the brain bein^ more complicated, our 
knowled^^o ot tlu' pharmacology of this organ is obscure. 
Altbougb we can iiilluence the functions of the brain more 
rapidly, yet avc cannot localise tlie action of drugs, nor the 
exact manner by wbicb they produce the diflerent symptoms. 
It has, however, been found that they follow certain laws 
while acting on the brain ; they are : — 

(a) The law of dlssofntion, — This was lirst described by 
Jackson, ami consists of the ])rogrcssivc action of a drug on 
the nerve centres in the reverse order of 1 heir development in 
animal life, /.e., those that are the highest and developed last 
are aifected lirst, and then the next to highest, and so on, 
until the lowest ones are alVccted. Thus alcohol paralyses 
the highest centres as will, intellect, etc., then tliose of the 
muscles, as is evidenced by staggering gait, and lastly those 
of the heart and respiration. 

(h) The law of primary sUmtilal ion and subsequent depres- 
sion. — This Is well illustrated by the action of a drug which 
in small doses stimulates certain functions, and in large doses 
depresses them, e.g., chloroform. 

^ The ditterent nerve cells react differently to drugs. ThnS;^ 
the functi onal activity of the brain is influenced hy a spe cial 
s^rouT) 6t o rthes^ jU P^ lik^ afteme, atrQmue^amphor, 

co pine . alc^ol. ^tororh^, el^ tlieJ^raliiai^^ 

^ led cereWal stiinulanty^ In certain instances the excite- 
meirPis or a disoTderJj’^ nature accompanied l>y incoherence 
and delirium, and the drugs so acting are known as deliriants^ 
while otners produce mirthful and comfortable feelings, when. 
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they are called exhllarants. Another set of drugs depress 
the activity of the brain and are known under ditlerent 
names according to the nature of their action, viz. -hy- 
pnotics, narcotics, general anaesthetics. Alcohol, ether 
and chloroform produce a certain amount of excitement at the 
beginning, and subsequently according to the (piantity used, 
alcohol produces intoxication and narcosis, chloroform and 
ether produce loss of couscioasucss with (joncral anwsfhesin ^ ; 
and opium, cannabis indica, chloral hydras, etc., act as hfjp- 
noiics or narcotics. 

Another groii]) of drugs produce very little elVect on the 
braiu but intliience the activities of the spinal cord or tlie 
different nerve-endings. Others again show a selective^, 
action on certain parts of the central nervous system. For 
instance, morphine while stimulating the cardiac vagus 
centre depresses the respiratory centre ; apomorphin(‘. acts 
chiefly on the vomiting centre; caffeine and cocaine stimu- 
late the psychic centre ; atropine and cam])hor the motor 
<ientre; and quite a large number of drugs act on the vital 
medullary centres. 

1 . Intoxicant 

AI.€ Ol lOI. ]>i:i I Y I> K A T II M 

Dehydrated Alcohol 

Syn.--Ab.soliito Alcohol ; DchydratcMl Kthanol, F.S.P. 

Source.— Obtained by the removal of water from alcohol (1)5 p.c.), 
and sidhsecpieut distillation. Sp. gr. O.'iOlK) to 0.79()7. ( \)ntains not less 
than 99 4 p.c. v/v or 99 p.c. w/w of 

AIXOllOI. 

Alcohol (95 p.c.) 

Source.— A mixture of et hyl alcohol and water, obtained by the 
distillation of fermented saccharine li(piids. 

Characters.— A colourless, transparent, mobih* and volatile liquid, 
with a characteristic spirituous odour. Taste, burning. Burns with 
.11 blue smokeless flame. 

NPIKITIJS METHYI^ATIJS INDIuSTUlALlS 

Industrial Methylated Spirit 

Source.— A mixture made by a legally authorised methylator, of 19 
volumes alcohol (95 p.c.) with 1 volume of apjHoved Avood naphtha, 
and is of the quality known as ‘(56 O.W Industrial Methylated Spirits.’ 

Characters.— Similar to those of alcohol (95 p.c.), but having in 
addition the odour of wood naphtha. 

Official Dilittku Alcohols 

1. Alcohol (90 p.c.). Syn. -Eectified SpiriL— DUiita 948 mils of 
alcohol (95 p.c.) to one litre Avith distilled water, 

2. Alcohol (80 p.c.).— Dilute 842 mils of alcohol (95 p.c.) to one 
litre with dislilled AA’^ater. 

3. Alcohol (70 p.c.).— Dilute 737 mils of alcohol (95 p.c.) to one litre 
with distilled Avater. 

4. Alcohol (60 p.c.). -Dilute 632 mils of alcohol (95 p.c.) to one litre 
with distilled Avater. 
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5. Alcohol (50 p.c.).— Dilute 526 mils of alcohol (95 p.c.) to one litre 
with distilled water. 

6. Alcohol (45 p.c.).— -Dilute 474 mils of alcohol (95 p.c.) to one litre 
with distilled water. 

7. Alcohol (25 p.c.).— Dilute 26^^ mils of alcohol (95 p.c.) to one litre 
Avith distilled Avater. 

8. Alcohol (20 p.c.).— Dilute 210 mils of alcohol (95 p.c.) to one litre 
Avith distilled Avater. 

Note.- On mixinf? alcohol and water contraction of volume and 
rise of temperature occur. 

The followinjjf is the list of wines, shoAvin^ the amount of absolute 
-alcohol by weight: 

Spiritiis Frumenti (Whisky) 51 to 59 p.c. 

Hum, (Jin, and strong Licpieurs. about 51 to 59 p.c. 

Sherry, Port, Madeira, about 16 to 89 p.c. 

Ohampa^ne, about 10 to 18 ]».<•. 

Hocks, iTu round y. about 9 to 18 p.c. 

Spiritus Villi (billici (Hrandy) 48«to 57 p.c. 

Spiritiis Vini Hubri (Port), 20 to 80 ji.c. 

(land, S to 12 ]).c. 

.Me and Porter, about 8 to 5 ]).c. 

Fider, 5 to 9 p.c. 

Peer, 2 (o 5 p.c. 

Koumiss and (linoer Ih^er, about 1 to 8 p.c. 


PhAKMA(8)LO(JY of AL(8)II()b 

Krf email fj. — .\leohol lias a ^lent atlinity for water, it coa- 
gulates protein and irritat(3s and destroys cells. It is there- 
fore a protoplasmic poison. It is an antiseptic, and it has 
been found that in tln^ j)re])aration of alcobolit* li(iiiors the 
activity of yeast is retardtul avIhmi the strength of alcohol 
re.aches 10 p.c. and eonipleDdy stopped Avlieii it reacdies 15 
p.c. When applic ai to th (^. skin it ev a,porat(>s (piied vlv yirodiie- 
ing a sensa tion of cold w Jiicli i.s more marked Avhen used 
<liiiit(^.d with Avuter, On the other hand if th(' evaporation is 
elieeked, or if it is rubbed in, it abstraets Avat(‘r from the 
skin and rend(n\s the skin 'drier and hard(M’. When a])plied 
in sullieient eoneentration (60 to SO ]).e.) it dilates the. local 
blood vessels, ])roduees a feeling of Avarmtli, and renders 
the skin red, thus acting as a local rubefacient and coun- 
ter-irritant. 

Intemalhj . — Undiluted alcohol has the same action on 
the mouth as on tlie skin, vis., it coagulates tlie protein and 
abstracts Avater and acts as a local irritant. It stimulates 
the nerves of tast(‘. and causes a reflex flow of saliva, and 
excites the psychic secretion of gastric juice. 

Stomach and intestine. — The action of alcohol on the 
stomach may be considered from three points of view ; {a) its 
chemical effect on the stomach contents, (h) its effects on the 
stomach functions, and (c) its effects on the coats of the 
stomach. While it is true that undiluted Avhisky or brandy 
will precipitate proteins of food and possibly pepsin, and 
also interfere with the process of digestion, moderate (|iian- 
tities of diluted alcohol luiA^e only a negligible action on the 
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chemical process of digestion. Wines and malt liqueurs,, 
owing to the presence of organic acids and colloidal cons- 
tituents, if taken in large quantities have a deleterious effect 
on digestion. In the same way red wines, owing to the 
presence of tannin, retard digestive process more than white 
wines by precipitating proteins. 

In weak solutions, i.c., below the strength of 10 p.c., 
alcohol has practically no effect on the stomach Avail beyond 
dilating the vessels and causing a sense of Avarmth, but in 
largo and repeated doses, or in concentrated solutions, it 
i nstates ±lie mnenns Tnernbrane. increases the secretion of 
mucus, and retards Tlie secretion of gastric juice. If this 
process is continued over long periods, as in chronic alco- 
holics, gastric follicles atrophy and dyspepsia becomes 
permanent. 

In moderate strengths and taken Avith food or after food, 
it tends to promote digestion by direct simulation of the 
fundus of the stomach, causing an abundant secretion of 
gastric juice. If taken with bitters before food it increases 
the appetite juice, although a small (piantity will often 
produce manifestations of intoxication. As regards motor 
activity and secretion, alcohol in Aveak solutions (10 p.c.) has 
very little effect if any. 

A moderate dose of strong alcohol, c.r/., whisky or brandy,, 
on reaching the stomach, at once reflexly stimulates the 
heart, raises the blood pressure, quickens the ])ulse and 
increases the respiratory ‘movements. Since it causes dila- 
tation of the vessels, s])ecially of the skin and increases the 
functional activity of different organs, alcohol is regarded 
as a general stimulant. But, as Avill be seen later, these 
effects are not dependent upon a direct stimulation of the 
nerve centres, but are puredy rellex 7)henomeua and indirect 
result of inco-ordin.ation. Irritation of the mucous mem- 
brane, emotional excitement and increased movement are 
responsible for the acceleration of the heart. 

In the intestine alcohol is so much diluted by the time it 
])asses the pylorus that it exerts very little effect there. 
After aii excessive amount some reaches the duodenum and 
acts as an irritant. Brandy has a reputation among the lay 
public as an astringent in diarrhoea. Owing to increased forma- 
tion of secretin pancreatic secretion is a ery largely increased 
Avhether alcohol is given by the mouth or per rectum. 

Liver. — After absorption alcohol passes directly to the 
liver through the portal circulation, where it affects the 
hepatic cells producing inflammation. It may dsappear in a 
few days if no more alcohol is taken, but if long continued,, 
it establishes permanent changes in the liver leading to 
cirrhosis or fatty degeneration, or both. Moderate amounts 
as a rule are sufficiently diluted by the portal blood, but 
excessive drinking surcharge the portal blood with alcohol. 
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Food value of alcohol. — The question whether alcohol ia 
a food has been much discussed, and the chief point is Avhether 
it can bo regarded as a protein sparer. Proteins contribute 
to the formation and repair of tissues ; carboliydrates and 
fats are sources of heat and energy. Since alcohol does^ 
not contain any nitrogen, it cannot replace protein and 
therefore has no power to build tissues. Since about 9(V 
p.c. of alcohol taken disappears in the body and is converted 
into CO 2 and Avatcr, alcohol by virtue of the chemical energy 
thus liberated can rey)lace carbohydrates and fats in the 
diet, and in this sense is a non-nitrogenous food. More-^ 
over it does not require more energy for absorption than 
other foods. Ihit when taken with other foods it econo- 
mises the use of fat and carbohydrate, which in their turn 
are stored in the body, the carbohydrate as glycogeiv 
and fat in the tissues. As alcohol does not require digestion 
it is in a sense suy)erior to other foods. 

Although it cannot replace protein, alcohol will, under 
certain conditions, spare the protein in the same way as 
hit. It has been experimentally sbowui (Eosemann and 
NeumannJ that on an ordinary diet tlie nitrogen equilibrium 
is maintained at a constant level, but if part of fat is 
withheld from the same diet, nitrogen excretion increases,, 
showing destruction of protein, /.r., proteins are being 
drawn upon to sui.’ply the energy retpilred in place of fat. 
If, however, an amount of alcohol chemically equivalent 
to the omitted fat is added to the diet, nitrogen e(|uilibrium 
again becomes established. It is thus evident that alcohol 
is able to spare ])rotein in the same W'Oy as the fat, and 
can thus prevent tissue w’aste. Alcohol therefore may be 
regarded as a food in the sense that it will, when given wdth 
other foods, re])lacc carbohydrate and fat for a short time 
and Avould supply energy and spare protein and prevent 
tissue waste. But the value of alcohol as a food is limited) 
bec ause the sunply oL energy is fixed and canii^t be ajiljnst edv 
ac cording t o the iieMgJQLtltJi<£]5 My it be increasedi 

to m eet suThl eiL . emerizen cy , because it cannot be stored in^ 
the body like fat or carbohydrate as reserve. 

Nervous system. — In moderate doses, the action of alcohol 
on the nervous system is that of apparent stimulation which 
is soon followed, according to the quantity used, by that of 
sleep and coma. In small doses it produces a feeling of 
mental and physical well-being. Imagination becomes 
brighter, feelings elevated, intellect clearer (highest functionvS 
of the brain), senses more acute, bodily activity more pre- 
dominant, and some of the lower appetites sharpened. If the 
dose is increased, judgment fails while the Imagination,, 
emotion, and power of speech are still excited, then the 
imagination and will power give w^ay. If indulgence i» 
continued further, symptoms of acute alcohol poisoning* 
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^l.ppear so that he loses his mental balance. He talks, lau^^hs, 
sin^s or cries without restraint, but gradually he loses control 
over these functions also, and his speech becomes thick, 
incoherent and at last suspended. His muscles next get 
affected, at lirst the delicate movements, such as writing, 
playing on the piano, etc., are abolished. But if the dose is 
very large there is complete insensibility, narcosis, inuscular 
relaxation with involuntary passage of urine ami stool and 
subnormal temperature. The breathing becomes stertorous 
with cyanosis, tinally the patient dies from respiratory 
paralysis. It will be seen that in its ])rogressiv e action either 
ol* stimulation or of (l(‘pression it follows the law of' dissolu- 
tion (see page IMn). Ihit the explanation of these eff eels is 
not very clear. Binz and his followers maintain that it first 
stimulates the nerve eidls in the central nervous system and 
subse<|ueiitly de[)resses them, and we have already notice<l 
that alcohol in small doses stimulates the higher functions of 
the braiu Avhich functions are subse(|u(‘ntly depressed by 
larger doses. The other vicAv is that of Schmiedeberg. He 
holds that alcohol acts as a narcotic IVom the very commence- 
ment and the symptoms of stimulation are the effect of the 
<lepressant action on certain higher cerebral functions w hich 
normally exert a controlling intluence, viz., the w ill and self- 
restraint. This latter vieAv seems to have more su])portcrs 
and is generally accejited. 

Observations have shown that when alcohol is taken w ith- 
out any exhilarating company many of the manifestations 
n-re not elicite.d. liilacttln? effects depend upon tin? nature 
of the environment and on the inherent mentality of the 
individual, and would produce <|uite diverse symjitoms on 
<lift*ereiit ])ersons ami different effects on the same individual 
under different conditions. 'Owing to a certain degree of 
freedom from restraint, the person will be talkative, boisterous 
sentimental or melancholic according to the individual 
peculiarities. 

Circulation. — The rellex effect of alcohol in stimidating 
the circulation and respiration has already been mentioned. 
But its action after absorption is uncertain and deyiends on 
sev’^eral factors, viz. the dose and concentration, the mode of 
adrninisti’ation and the condition of the individual. After 
absorption the vessels of the skin dilate givjjjg-rtse to a 
feeling of warmth but those of the internal organs, specially 
of the splanchnic area, constrict so that it allows more blood 
to pass through the vital organs, chiefly the heart and the 
central nervous system, and causes a rise of blood pressure. 
The normal heart muscle is not affected in small doses, but 
when exhausted it may be stimulated. During the stage of 
intoxication the pulse is accelerated due to excitement. 
The output of the heart, the force and amplitude of the pulse, 
and the circulation in general are more or less improv^ed. 
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When large doses are taken, the stimulant ettect is followed 
hy depression with fall of pressure due to dilatation of the 
splanchnic vessels replacing the constriction of the lirst stage. 
It should be noted that the heart which is stimulated at 
lirst is 11101(5 exhausted than before after the temporary 
effect has passed off. Large doses do not stimulate the 
heart at all, in fact the heart is paralysed both retiexly 
and after absorption. 

Respiration. — We have already observed that the medul- 
lary centres are affected last, in fact, respiration, though it 
becomes stertorous, does not stop even after the patient has 
become completely uncons(doiis and all the reflexes are 
abolished. Tlie resf)iratory centre is stimulated retiexly from 
the stomach before absorpthm how(5ver, but whether the centre 
is stimulated after absorption has been the subject of much 
controversy, and it is generally agreed that although the 
centre is not stimulated to any marked degree in small doses 
it is not depressed except after large doses and that even as 
a late syin[)toni of ])oisoning. In fevers and diseases of the 
lungs lik(5 ])neumonia, the respiration is slowed and steadied 
not from any direct action on the centre but through its^ 
narcotic effect it lessens (ixcitability and anxiety and appre- 
ciation of distress. 

Muscular system. — It was formerly believed that ah'ohol 
increases the ])hysical j)ower for more work, but later obser- 
vations have shoAvn that it is not so, although in the 
beginning the muscular stivngth increases through increased 
circulation in the innvous system. 'Phis is soon followed by 
diminution of working ])0W(5r, so that the total amount of 
work done is less. 

Alcohol is taken not, for any stimulant effect, but after 
severe muscular work for its depressing effect on the nervous 
system, which gives a feeling of comfort and well-being 
Avhile forgetting fatigue. In fact observations made with 
ergograph have shoAvn that muscular work is iiot increased 
but it lessens the a j)[)reciation of fatigue so that the Avorkers 
think that they have done more Avork, or perhaps OAving to 
this fact may do more Avoik, not from increased capacity but, 
from lessened ap])recia tion of tiredness. 

Skin and kitineys.— Alcohol is a mild diaphoretic due 
])artly to the dilatation of the skin a (vssels and p*artly to its 
eff'ect on the sweat glands. This dilatation gives rise to a 
feeling of comfort and heat. Alcohol therefore is a mild 
antipyretic and for this purpose is used to promote sweating 
after an exposure to cold to avert the onset of catarrhal 
infection. Rut the diaphoresis depends on the renal excre- 
tion and in cold climates instead of dia])horesis there is 
diuresis, and the large quantity of Avater taken Avith alcohol 
is excreted by the kidneys. There is also some dilatation 
of the renal vessels. If alcohol is taken in large amounts a 
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portion is excreted in the urine unchanged. Gin has a greater 
<iiaretic effect tiian otlier spirits. Prolonged use iJroduces 
< 3 hanges in the renal cells and may give rise to chronic 
nephritis. 

It should however be noted that after very large quan- 
tities of alcohol the dilatation of the cutaneous vessels may 
proceed to such an extent that death may follow from 
-excessiv^e radiation of heat, though the drinker may feel a 
sense of temporary warmth in the beginning, if his vessels 
were contracted previously from cold air. 

Temperature.— Alcohol acts as a mild antipyretic, by 
Increasing the heat loss (a) from dilatation of the cutaneous 
blood vessels thereby producing increased y>erspiration and 
radiation, although it causes a subjective feeling of warmth ; 
n»nd in larger doses (h) by acting on the heat regulating 
<jentre which is rendered less sensitive. It is therefore 
harmful to take alcohol during exposure to cold, for although 
there is a subjectiv^e sensation of warmth it lessens the power 
of the body to conserve heat. 

Absorption and elimination.— Taken by the mouth about 
25 p.c. is absorbed by the stomach, the rest is ])assed into 
the intestine to be completely absorbed and no alcohol 
reaches the colon. It is broken down entirely in the body, 
only from 2 to 10 i).c. being excreted by the breath, skin and 
urine. Mellanby has shown that it appears in the blood 
within live minutes after administration by the mouth, and 
that it reaches highest concentration within an liour and a 
half. It. is generally believed that a concentration of 0.2 to 
b.4 p.c. in the blood or urine implies moderate intoxication, 
over 0.4 p.c. marked intoxication in most, and over 0.5 p.c. 
inall. The concentration of alcohol in the blood of living 
iiniinals in <leep narcosis is 0.7 p.c. 

Acute toxic action. -—When an excessively large dose is taken the 
-stage of stininhitioii is soon followed by that of narcosis witli iinpair- 
inent of sensation .‘ind motion, etc., already described under nervous 
system. Death is relatively ran*, hut may occur suddenly from r(‘llex 
stoppage of the heart, or the coma may become deeper aiid d(*ath may 
occur from paralysis of respiration or the heart, or from pulmonary 
oedema, generally within twentyfonr lionrs. If coma continues for 
more than twelve hours recovery is exceptional. 

Treatment.— Evacuate the stomach by pump or emetics, sncli as 
^ipoinorphine. If the patient cannot swallow, coffee with ammonia 
may he introduced with the pump after stomach Avashing. Amyl 
nitrite inhalation, strychnine subcutaneously or caffeine. Sid»seqnent 
headache and nervomsness require hromides, feeling of depression and 
gastritis should he treated with bicarbonate of soda, sal volatile and 
tr. capsicum. 

Chronic toxic action or ‘•Alcoholism” is induced by prolonged 
alcoholic indulgence. Jn.soinnia, muscular tremor, and gastric distur- 
bance are the early symptom.s. (iastriti.s, peripheral or multiple 
neuritis, cirrhosis of the liver causing ascites, chronic interstitial 
nepliritis causing anasarca, dilatation of the heart, gout, nervous 
■disorders, such a.s delirinin tremens, epilepsy, paralysis, insanity, 
4>tc., are the diseases which aMict continued drunkards. Chronic 
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4ilcohoUcs exhibit a train of .syini>tonis whicii are grouped under the 
heading of Karsakoff's Fsctjhosis, in wliich emotional tendencies, un- 
truthfulness, indiscretion, mental confusion witli loss of memory for 
recent events, and loss of idea of space and time are often present, 
(generally they are thin, but a few, especially those Avho drink beer, 
get fat. They cannot withstand well any serious illness, such as 
juicuinonia, and are ])articularly liable to attacks of phthisis. Gin 
•arinkers mostly suffer from cirrhosis of the kidneys and liver. 

TlIEUArEUTICS OF ALCOnOL 

Externally , — Application of an alcoholic lotion with a 
piece of cloth and allowing free evaporation, is useful in 
some forms of headache, acute inflammation, as sj)rains, 
bruises, etc., and prevents bed sores and cracked nii)ples by 
hardening the skin. Sponging with alcoholic lotion relieves 
itching of urticaria. Pure alcohol or brandy when rubbed 
into the body checks excessive j)erspiration and brings back 
warmth to the surface in collapse and syncope. Liniments 
containing alcohol are used as counter-irritants in stiff joints, 
<;hronic rheumatism, bronchitis, pneumonia, etc. Ahsohite 
alcohol is sometimes injected into nerves in cases of sciatica 
and neuralgias, when it relieves the pain by causing 
'degeneration of the particular nerve, and the pain does not 
recur till the nerve has regenerated again, which takes 
several months. 

Alcoliol (70 p.c.) is used for washing the skin and the 
hands before operation, for sterilising delicate instruments, 
and syringe for hypodermic injection. Concentrations above 
80 p.c. and below GO p.c. are almost inactive since they do 
not penetrate proteins of bacteria readily. 

Infernally, Mouth. — As a local astringent, anodyne 
and antiseptic, it is used in many mouth and throat diseases. 
Undiluted brandy held in the mouth relieves toothache and 
the j)ain of follicular tonsillitis. The latter disease is also 
benefited by its astringcuit and antiseptic properties. 

Stomach.— As a digestive stimulant, alcohol may be 
given in small doses just before or during meals in the follow- 
ing class of cases : — 

1. (Convalescents from acute illness with weakened 
appetite and digestion. 

2. Patients suffering from chronic Avasting diseases. 

3. Town-dwellers leading a sedentary life. 

4. Old and overworked persons. 

A good peg of Avhisky or brandy Avith hot Avater often re- 
lieves gastric spasms. Fainting, syncope, or threatening 
collapse may be averted by a single large dose of brandy or 
Avhisky by reflexly stimulating the circulation. Diarrhoea or 
cholera in the beginning may be checked by a stiff dose of 
brandy. 

Heart.— As a cardiac stimulant, brandy or whisky is used 
in threatening cardiac failure due to shock, hreniorr^' 
febrile and other diseases. Its value in shock is doiil 
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many careful observers ; although it is possible that it 
benelits by lessening anxiety and pain ])rovided tlie pjitient 
is conscious. As a diitusible stimulant it acts ])mely reliexly, 
by increasing the pulse-rate, blood-j)ressure and the respira- 
tion. This ettect being of short duration it is used mainly as 
an emergency drug. The narcotic eftect is also of value, since 
the psychic centres are not so easily excited and the 
medullary centres are less subject to dangerous shock. 

Nervous system. — Alcohol must be used with great 
caution in depressed conditions of the nervous system 
lest a bad habit be induced. Most nervous diseases do not 
require any alcohol. In some cases of insomnia, hysteria 
and neuralgia, alcohol no doubt allords temporary relief, 
but it must, if possible, be avoided for fear of generating 
intemperance. As to the use of alcohol in acute alcoholism 
(delirium tremens), opinions differ. It is entirely Avith- 
drawn in the course of a few days. A sudden stoppage 
will precipitate the onset of delirium tremens. As a 
hypnotic alcohol may be used at bed-time as an adjuvant 
to other simple hypnotics. 

Kidneys. — Oin is a powerful diuretic, because it contains 
juniper which is also a diuretic. As alcohol is eliminated 
l)y the kidneys, and is an irritant to the mucous membrane 
of the urethra, it should be avoi<led in gonorrhoea, gleet, etc. 

Fevers. — Alcohol was formerly almost invariably used 
in acute febrile diseases as a respiratory and circulatory 
stimulant, but its use has become very limited in recent 
years, in fact most cases of fevers do well without it. 
Experience alone will guide the ])ractitioner when and 
Avhere to use wines. It is only in exceptional cases and 
for limited periods that alcohol may be necessary to enable 
a patient to turn a critical corner. Its use is specially 
indicated in exhausting fevers, like typhoid, i)n(mmonia 
and septic fevTa\s. The beneiicial effects are due not only 
because it acts as a food, but because it stimulates digestion 
of other foods, and in wasting and exhausting diseases it 
tends to prevent excessive tissue waste. Alcohol thus 
maintains the strength and nutrition of the patient, increas<is 
the output of the exhausted heart and makes it slower, 
regular and stronger. The tongue becomes moist, respiration 
less hurried, and in place of delirium the patient becomes 
quiet, free from excitement, and sleeps better so tliat 
strength is maintained. If alcohol fulfils these objects 
then it is doing good and its use should be maintained, if 
not it should be discontinued. The action should be care- 
fully watched to get the stimulant effect and not the depres- 
sant one. 

Prescribing hints. — It must be borne in mind while 
^ ' 'ing alcoholic beverages, that the effects produced 
3dilied by various circumstances, such as (a) the 
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^amount of volatile ethers they contain ; this is of more 
importance than the actual alcoholic strength ; (h) the 

degree of their dilution with water ; (c) the age, toleration 
and habits as regards alcoholic drinks of the patient ; (d) 
the amount of exercise taken by him ; (c) the condition of his 
stomach, whether em])ty or full ; (/') the condition of his 
excretory organs, especially the kidneys ; and (r/) the nature 
of the diseases for which they are given. 

In many exhausting febrile or other diseases, j)atients 
can consume without intoxication a large amount of alcohol, 
even as much as one ])int of brandy per (iiem. ST)arkling 
wines (carbonic acid) facilitate absorption and produce a 
([uieker action. Old brandy, whisky or ])ort should be pre- 
ferred as they contain less injurious ingredients. Children 
tolerate reiativ^ely larger (juantities. In chronic diseases 
wines are more useful, but are liable to undergo fermenta- 
tion in the stomach and arc not so well borne by some 
patients. Red wines usually disagree when there is hyi)er- 
acidity. Owing to the presence of malt and diastase, beer 
tends to produce obesity and aids digestion of carbohydrate 
foods. 

Ditfcrcnt varieties of wines should not be given at the 
same time, as they derange digestion. Small (piantitics in 
repeated doses witli some easily digestible food are tlie best 
method of administration. Debilitated j)ersons do well if an 
alcoholic drink is given an hour before food. Champagne, 
port, strong claret or beer may produce l)urning and aching 
of the rectum, and new and inferior brandy or whisky head- 
ache, because the latter contains fusel oil, furfural and many 
injurious aldehydes. 

it should be avoided where there is gastric irritation and 
where the kidneys are diseased on account of its effect on 
the renal epithelium. 

For continuous use I 2 ozs. of pure alcohol is all that can 
be utilised as a food in the human body daily. Roughly, 

ozs. of pure alcohol equals 3 ozs. of whisky or brandy, 
w hich is equal to pegs, or is equivalent to 7 ozs. of sherry, 
15 ozs. of chain j)agnc, claret or white wine. 

2. General Amesthetics and Narcotics 

Narcosis is a “physiological condition in w hich the normal 
responsiveness or automatic activity of the living system — 
organism, tissue or cell — is temporarily decreased or abolish- 
ed.” T^niga ^p yoduce unconsciousness ^re called 

nar^jj jics, and unconsciousness however produced always 
accompahied by some degree of reliex inhibition . Conscious- 
ness is the function of the cerebral cortex, ancl the rapidity 
of the onset of narcosis varies, but the degree increases in 
a regular way with the amount given. In very small doses 
they produce a tendency to quietness, while in larger amounts 
10 
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they give rise to drowsiness, sleep, stupor, and finally loss^ 
of consciousness and coma. Narcotics therefore are used 
either to induce sleep or to produce surgical aiifcsthesia. 

The narcotic effect of a drug persists as long as it 
remains in the blood in sufficient concentration, and no 
narcotic drug is known to get itself fixed in the brain cells 
so as to exert any late effects after the drug has been 
excreted from the general circulation. Volafile narcotics 
being rapidly absorbed and rapidly excreted by the lungs 
exert only a temporary effect ; whereas the non-volatUc 
narcotics are excreted via the kidneys only to a limited 
extent and therefore maintain their effect for a longer 
period. These are therefore largely used to maintain a 
state of sleepiness and mental dullness. 

Many views have been advanced from time to time to 
explain the way these narcotics act, but still we are far from 
any definite knowledge as to their mode of action. Hince 
the chemical structure of the <liff‘erent narcotics have ^ ery 
little in common between them to explain their common 
eff'ect, attempts have been made to explain their action as 
the result of some physical effect on the function of the 
brain cells exercised from outside rather than a chemical 
union with any of its components. The chief narcotica 
are formed by the union of one or more hydrocarbon grou])s, 
c.((/. ethyl or amyl, with polar groups, such as —OH, —00,. 
— NH — (X) — NII 2 . The hydrocarbon group is lipoid soluble, 
while the polar group is water soluble. In other w ords it is 
the physical ])roperty of a drug rather than its chemical 
affinities which determine the narcotic effect. Mayer and 
Overton have tluircforc advanced the theory of a close 
relationship betw een the narcotic action and their relative 
solubility in oil as compared to water, i.c., a close paral- 
lelism betw een narcotic efficiency and partition coefficient, i.c. 

solubility in fat 
solubility in w ater 

The higher this coefficient, the more pow^erful the narcotic 
action. It is assumed tliat these drugs exert their main 
action on the central nervous system by taking up the fats 
and lipoids which abound there. Lipoids are a chemically 
heterogeneous group of substances like lecithin, cholesterin, 
cerebrin, etc. Hince every cell contains lipoid, a narcotic 
will pass into the constituents of these cells and so alter the 
physical condition of the brain lipoids and interfere with 
their normal activity as to produce an amesthetic eft’ect. 
This effect is regarded as the function of the narcotics, and 
depends on their solubility in fats and fat like substances. 
This theory however applies to narcotics of the aliphatic 
sepes, vis., chloroform, ether, chloral hydrate, etc., while 
morphine and other basic and saline narcotics like bromides, 
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do not obey this law ; moreover, the peripheral nervous system 
though rich in lipoids is not affected by aliphatic narcotics. 

Since it is known that deprivation of oxygen, as in as- 
phyxia, causes aniesthesia or narcosis, and that narcosis is 
followed by diminished oxygenation, Verworn and his asso- 
ciates maintain that deiiciency of oxygen produces anies- 
thesia. They argue that narcotics render the oxygen carriers 
of living tissues incapable of carrying oxygen. This view 
however is not generally accepted on the ground that dimi- 
nished oxygenation may not be the cause of narcosis, but an 
effect of all narcosis which by suppressing irritability depress 
oxidation. 

Traube has sliown a close relationship between the nar- 
cotic power of a drug and its |)Ower to lower surface tension. 
Here is again a similar parallelism between the surface 
tension effect and the partition co-efficient, and it is not 
possible to say as to which ])roperty is the determining 
factor in narcosis. It is possible that both the factors 
participate to a vai\ving extent in different tissues. 

The rcnil laws which govern the action of narcotics are 
not (piite clear, and many carefully pre])ared substances have 
been found to possess totally different action from that anti- 
(dpat(id. The reason why one drug acts as a narcotic than 
another is in many instances as obscure as is the cause which 
l)roduces slee]) or physiological narcosis. 

The drugs of this group when used in sutUcient con- 
centration produce unconsciousness, muscular relaxation and 
abolition of all reflexes and pain so that operations can be 
performed without the patient feeling any pain. Most of 
these drugs belong to the aliphatic group, and being very 
volatile, some gaseous, they are rapidly absorbed by the 
lungs, therefore, they are administered by inhalation. They 
should be (juickly eliminated from the system so that the 
patient will regain consciousness as (piickly as possible after 
the anicsthetic is discontinued, at tlie same time they must 
produce these effects w ithout depressing the vital centres 
dangerously, or causing any permanent damage to the central 
nervous system. The study of general amcsthetics means a 
knowledge of their toxicology, the patient being drugged into 
a state of narcosis ax)proa<diing collapse. 

Within recent years certain non-volatile substances are 
being extensively used for the production of general anies- 
thesia and narcosis. These are used cither by the mouth 
or as injection, the object being to produce ])artial narcosis, 
the aniesthesia being completed Avith some volatile or gaseous 
aiuesthetic, or alternately with a si>inal or local aniesthetic. 
They belong to two groups, viz. 

(1) alkaloidal narcotics, viz. hyoscine and morphine ; 

(2) paraldehyde, avertin and derivatives of barbituric 
acid. 
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These are used either for the production of general 
anaisthesia, or as basal narcotics preliminary to the use of 
volatile anesthetics. 

CHI.OROFO»]»ri;M 

Chloroform. CIICI3 

Source. — It is tricJiloromethane to wliioh ] to 2 ]).(:. v/v of deliydnited 
alcohol has been added. J'reparod by tlie action of clilorinc in the 
presence of alkali, on ethyl alcohol, industrial methylated spirit, or 
acetone. 

Characters. — A colourless, volatile liquid; odour, characteristic; 
taste sweet and burning. Soluble in 200 parts of water, miscible with 
dehydrated alcohol, Avith ether, lixed and volatile oils, and Avith most 
•^organic solvents. Sp. gr. 1.4S5 to 1.490. 

B.P. Dose. —1 to 5 ms. or 0.06 to 0.3 mil. 

( F1 ( A L I *R KPA RATIONS 

1. Aqua Chloroformi.— 0.25 p.c. B.P. Dose. ?, to 1 oz. or 15 to 30 
mils. 

2. Spiritus Chloroformi. Sifn, — Chloric Kthfr. — 5 ji.c. B.P. Dose.— 
5 to 30 ms. or 0.3 to 2 mils. 

N ON-Ol FIOI AL P U KPA RAT ION S 

1. Tinctura Chloroformi et Morphinae Co. - A substitute for chloro- 
dyne. Contains chloroform :J m., morphine hydrochlor. gr., acid 
hydrocyanic dilute 1- m., in 10 ms. i)o.vc.-~5 to 15 ms. or 0.3 to 1 mil. 

2. Chloroformuni Camphoratum, B.P.C.— Camphor 2, cliloroforrn 1 . 
Anodyne in toothache, 

3. Tr. Chloroformi Co., B.P.C.— (Mdoroforni 10, alcohol (90 p.c.) 
40, tr. cardaiuomi co, 50. Dose , — 15 to 00 ms. or 1 to 4 mils. 

Pharmacology of Cklouokokm 

Externally. — Chloroform wlien alloAvcd to evaporate con- 
stricts the local blood vessels and paralyses the periidieral 
sensory nerves, and is a local anaesthetic. If the eva])ora- 
tion is prevented, or if it be nibbed into the skin, it causes 
redness and even vesication. It is an irritant, more power- 
ful than ether, a general protoplasmic poison, and a power- 
ful antiseptic. 

Internally. — The same irritant action is observed in the 
mouth and stomach Avhen chloroform is taken internally. 
In diluted solution it has a warm sweetish taste and acts 
as a pleasant carminative and stomachic. It produces a 
sensation of warmth in the epigastrium and increases the 
vascularity and secretion of the stomach. Vomiting often 
accompanies amesthesia and is central. 

Heart and circulation. - Chloroform is quickly absorbed 
by the lungs and in concentrations used in anaesthesia 
depresses the muscles of the vessels, the splanchnic vessels 
being more affected than those of the extremities. It 
aJso diipresses the vaso-motor centre. As a result of 
dilatation of the vessels and the depressed condition of the 
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heart the blood pressure falls. The skin becomes pale and 
cold, pulse soft, slow but regular, althougii there is quicken- 
ing during the early stage from nervousness. Ordinarily 
the vaso-motor paralysis dominates and tlie heart beats 
efficiently even when the vaso-motor centre is paralysed. 

The heart is very sensitive to chloroform, and experi- 
ments with isolated heart show that small amounts produce, 
after a momentary slowing, depression, rendering the beats 
smaller and ineffective. A concentration of 0.05 p.c. of 
chloroform in the perfused fluid Avill arrest the heart. It 
is therefore a direct poison to the cardiac muscle. In 
X)rolonged amesthcsia the heart is affected directly, supple- 
mented by low blood-pressure and asphyxia. During amesthe- 
sia the heart may stop suddenly through rapid absorption 
of concentrated vaj)our and reflex vagus stimulation. The 
cause of sudden failure of the heart has been the subject 
of much controversy, it may occur in the early stage of 
the aniesthesia, or when the inhalation is irregular, or 
even after the inhalation has been stopi)ed. Since it does 
not occur if the vagi are cut or an injection of atropine 
is given, it has been suggested that the stoppage is due to 
inhibitory stimulation. Others, chiefly Levy, explain it as 
the result of fibrillation brought on by excessive irritability 
of the muscle from chloroform vapour. It is possibly due 
to excessive sympathetic stimulation acting on an already 
irritable heart, or to an increased secretion of adrenaline. 

Respiration. — In the early stage the respiration is as 
a rule fairly regular, but deeper and ([iiicker from stimula- 
tion of the centre ; this is followed by depression of the 
respiratory centre. If the inhalation is given in large 
amounts the breathing becomes irregular from choking 
sensation and local irritation. During the stage of excite- 
ment it becomes more irregular, the patient holds his breath 
and then takes a few deep gasps allowing a large ([uantity 
of concentrated vapour into the blood. During the stage 
of amesthcsia the breathing becomes regular, though noisy, 
shallow and slow. If the administration is still prolonged it 
becomes stertorous and ([uick. The respiration may be 
temporarily stopped reflexly through irritation of the 5th 
nerve, Lc., through nasal mucous membrane. Reflex closure 
of the larynx, accumulation of mucus and saliva may also 
interfere with respiration, and amesthcsia of the larynx may 
lead to suction yjneuinonia, which is more common with ethei* 
than with chloroform. Direct irritation, hiemorrhagic emboli 
or impurities in the anaesthetic used may also contribute to 
the formation of pneumonia. 

Blood. — Both ether and chloroform when applied to 
draAvn blood cause haemolysis but this effect is observed 
in a minor degree in life. Owing to the diminution of plasma^ 
there is polycytlnemia, but the hiemoglobin is reduced. In 
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deep anaesthesia librinogen disappears from the blood thus 
diminishing its coagulability. This effect is possibly due 
to derangement of the liver and disappears with its repair. 

Eye. — Its effect on the eye varies in dilVerent stages and 
depends upon the amount used. At lirst the pupil is dilated 
from stimulation of the sympathetic, though light reflex 
remains intact. Later there is contraction from stimulation 
of the oculo-motor centre and paralysis of the sympathetic. 
During profound amesthesia the pupils dilate from ])aralysis 
of the centre and the reaction to light is also lost. This 
implies either (a) overdose, (b) asphyxia, or (c) reflex from 
operative procedure. 

Kidneys. — During aniesthesia the secretion of urine is 
diminished. Albumin appears and in some cas(\s fatty 
degeneration and ])ermanent inflammatory lesions of the 
kidneys have been observed. 

ThKKAPKUTK’S ok CnL()R()K()K3r 

Externally. — As a local anodyne, chloroform may be com- 
bined with liniments of aconite and belladonna (A. B. C. 
liniment) and applied in myalgia, lumbago, chronic rheuma- 
tism, etc. If counter-irritation is required the liniment may 
be sprinkled over a piece of cloth or lint and covered with 
oiled silk. A deep hypodermic injection (10 ms.) near the 
sciatic nerve relieves sciatica. 

Internally. — A pellet of cotton wool soaked in chloroform 
and introduced into the cavity of a painful carious tooth 
relieves toothache. One or two drops may check vomiting, 
sea-sickness and flatulent distension. In diarrluea or in 
the beginning of cholera spirit of chloroform may be usefully 
combined with opium or other astringents. Ohlorodyne is 
a useful remedy in these cases. It is also useful in intestinal 
and other colics. 

AETIIKK 

Ether. Ethyl Oxide. C 4 lIioO 

Syn.— Etliy lie Ether ; Sulphuric Ether. 

Source.— (ibtained by distilling a mixture of ethyl alcohol and 
sulphuric acid, rectifying tlie distillate. 

Characters. — A colourless, transparent, very inobih^ liquid ; odour 
characteristic ; taste, sweet and burning. Very volatile and inflainnui- 
ble. Sp. gr. 0.720 to 0.724. Soluble in 8.5 volumes of Avater, miscible in all 
proportions with alcohol (90 p.c.), chloroform, tixed and volatile oils. 

. B.P. Dose.--15 to 60 ms. or 1 to 4 mils. 

OFFICfAL PrBP.VRATIONS 

1. .£ther AnsBstheticus. Syn. — .'Ether Purificatns. Possesses the 
characters of ether. 8p. gr. 0,720. 

2. Spiritus .Stheris.— Contains 33 p.c. ether. B. P. Dose. -15 to 60 
ms. or 1 to 4 mils. Enters into.— Tr. Lohelise Aitlierea. 

^ Non-official Pufparations 

1. Spiritus .Sltheris Co. Syn.---Ttoffmann^s Anodyne. -Kther 1 HI* f) 
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tail., alcohol (90 p.c.) 1950*0 mil., sulphuric acid 900 0 mil., water 37*5 
mil., sodium bicarb. Done,— 20 to 40 ms. or 3 3 to 2 0 mils. 

2. Iiyectio CamphoraB .ffltherea, B.P.C. Sifrt.—Cnrschmann^s Sohi- 
(Camphor 20 gria., ether 30 mil., olive oil to 100 mil. Dose,— 4: to 
15 ms. or 0.25 to 1 mil. 

PlLVlOIACOLOGY OF EtIIKK 

External] ij. extremely volatile, ether cools the 
skin and even freezes the part so that if applied as a spray 
it j)rodiices local anaesthesia. The cooling is followed by 
burning. If evaporation is prevented, it acts as an irritant 
and even vesicant. Tt is a powerful antiseptic. 

hitcrnalhj, — It produces burning, a disagreeable and 
characteristic taste in the mouth and reHexly stimulates the 
secretion of saliva. In the stomach it is quickly absorbed, 
increases gastric secretion, expels gas and acts as a gastric 
stimulant and carminative. It is also a valuable intestinal 
antispasmodic and rellexly stimulates the heart. 

Heart and circulation.— Whether administered by the 
mouth, hypodermically or as inhalation, ether stimulates the 
heart and there is a rise of blood pressure. These effects 
are rellex through stimulation of the accelerator and vaso- 
motor centres. The heart is also directly stimulated. In 
the early stage of the amesthesia the pulse is (piickened and 
the blood pressure is raised. During amesthesia the cerebral 
and skin vessels are dilated but the intestinal vessels are 
constricted and the ])resaure remains unaltered. During the 
paralytic stag^e the vaso-motor centre is depressed, and the 
blood pressure falls slowly. The heart remains normal even 
after the stoppage of respiration. 

Respiration. — At lirst the re.s])iration becomes quicker 
and deeper through reflex stimulation from mouth, stomach 
and the respiratory passages. Large doses, as when given 
to ])roduce amesthesia, depress the respiratory centre, death 
being due to asphyxia from respiratory paralysis. 

Uterus. — .Moderate amesthesia has little effect on the 
uterine contractions, although cases of death of the hetus 
under ether or chloroform during labour are on record. This 
may be due either to a direct action on the feetus or to 
asphyxia from low maternal blood pressure. 

Kidneys.— During the amesthetic stage the secretion of 
urine is diminished from constriction of the renal vessels, 
after this stage is over there is profuse diuresis. Albumin 
appears in the urine, which however soon passes off*, though 
nephritis Avith albumin and ev^en blood in the urine may 
appear in some cases. 

TllEUArKUTK’S OF ETUKU 

Externally . — For superficial minor operations, ether used 
a^s a spray produces sufficient anicsthesia for the purpose. 
As this effect does not extend into the deeper tissues, it is 
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not suitable for deep surgical operations. It is used as an 
antiseptic for infected wounds. 

Intemalhj.—As a carminative and antispasmodic, ether 
is useful in some forms of dyspepsia, gastrodynia, and 
intestinal cramps. HoHinann’s anodyne is an excellent com- 
bination for the relief of intestinal and biliary colic, and in 
hiccough Avhen used with ice. 

Heart and lungs.— It is a valuable cardiac and respiratory 
stimulant when given by the mouth (10 to 40 ins.) or hypo- 
dermically (10 to 40 ms. dissolved in olive oil) in syncope, 
fainting and cardiac failure from any cause. Its effects 
are transient and it has to bo repeated. It is also useful in 
angina, spasmodic bronchitis, and whooping cough. In the 
latter disease it is given intramuscularly in doses of 1 c.c. up 
to the age of 7 or 8 months, repeated daily or given on alter- 
nate days. Hut the pain and danger of necrosis arc serious 
drawbacks to its use. It is given to tone up and allay the 
irritability of the heart in delirium tremens. 

ETIIKU and ChLOHDPOHM as (nONKRAI. An.kstitktk s 

Both ether and chloroform when inhaled produce general 
anaesthesia by their action on the central nervous system. 
This action may be conveniently described under fouy fifa(/es 
as follows : — 

First Stage or that of imperfect consciousness.— This 
begins with a feeling of warmth on the surface, sounds in the 
head, flashes of light before the eyes, choking or suft'oeation, 
or sometimes cough (especially if the vapour is concentrated), 
and confusion of ideas. Hounds are faintly heard, (|uestions 
are imperfectly answered, and ])ain, if ])resent, is not much 
felt, indicating a blunting of the general sensibility. 

Second Stage, or that of general stimulation.— The 
patient is no longer conscious of external impressions, but 
according to temperament, he may sing, cry, shout, or 
struggle (hence some authors call this “the struggling stage’’). 
At times the struggling is so hard that the patient holds 
his breath, tlie face becomes livid, the eyes 7 )rotrude and the 
jugular veins distend. Almost coincidently the lower centres 
are stimulated; the pulse becomes frequent, the heart and 
large vessels throb, respiration becomes quickened, blood- 
pressure rises and the pupils become slightly dilated through 
stimulation of the sympathetic. 

Third Stage, or that of anassthesia. — This is charac- 
terised by the paralysis of the nerve-centres rvhicfi have pre- 
viously been excited, and the abolition of reflex action and sen~‘ 
sation. If the inhalation is continued, the patient becomes 
com^detely unconscious ; his limbs quite flaccid, and if one of 
th^m is held up it falls like that of a corpse ; only a sluggish 
contraction of the iris follows when the eyes are suddenly 
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exposed to light ; the pupils are contracted through stimu- 
lation of the oculomotor centre and paralysis of the sym- 
pathetic, and the conjunctival reflex is completely abolish- 
ed. The pulse falls in volume and frequency, respiration 
becomes slow and deep, sometimes stertorous, and the blood- 
pressure falls from paralysis of the vaso-motor centre. This 
is the ])roper sta^^e for operation. 1 to 4drs. of chloroform is 
generally necessary to bring about coirplete amesthesia. 

Fourth Stage, or that of paralysis or collapse. — If 
chloroform is pushed further, the lowest reflex centres are 
paralysed, causing a complete loss of muscular tone, so 
that the patient passes urine and stools involuntarily, and 
the muscles become completely tlaccid. Sometimes the 
surgeon is obliged to ])ush the inhalation to this extent, to 
enable liim to reducf^ dislocations or to examine abdominal 
viscera through th(i abdominal wall. It the inhalation is still 
continued, the pupils dilate, which is mi hidicaf ion of the 
comnienrcmenf of as) ihi/xi a and of ])aralysis of the vaso-motor, 
respiratory ancl cardiac centres, it is therefore an import- 
ant *^(ia}i(jer-si(j)ial." The blood-vessels and capillaries now 
dilate and the blood-pressure falls to zero. Kespiration 
becomes shallower, Aveaker and irregular, and often stops 
before the arrest of the heart. The pulse grows feeble and 
intermittent, and finally the heart stops in diastole. 

Causes of death under chloroform.-— There has been 
much controversy as to whether death takes place from the 
heart or from the lungs. The two Commissions appointed 
by the Nizam of Hyderabad came to the conclusion that 
respiration fails before the heart. But the correctness of 
this view has been strongly disputed. There are three 
possibles dangers in chloroform aincstliesi a : First, occurring 
early before the patient is completely under, due to heart 
failure, caused by {a) direct toxic action on the urifocardinin 
of concentrated ])oison. The lung surface of absorptioii is 
extensive, hence a very concentrated dose ])asses into the 
pulmonary arteries; (//) stimulation of the vacfus centre; 
this may be reflex from nose, larynx, trachea, or from 
pulmonary irritation by the concentrated vapour ; or direeddy 
from high concentration which makes the centre hypersensi- 
tive ; this is avoided by injection of atropine ; (c) increased 
peripheral resistance from excessive reflex vaso-constriction ; 
and (d) fibrillation of the heart, due to excessive irritability 
from chloroform vapour, or to increjised output of adrenaline. 
Second danffer is that owing to the depressing action of 
chloroform on the heart muscle there is a very small margin 
of safety between the stage of complete anipsthesia and 
that of complete paralysis or collapse and it is very difficult 
to resuscitate the patient. Whereas a concentration of 36 
mg. to 100 c.c. of blood will produce amesthesia. a concen- 
tration between 40 to 70 mgrm. per 100 c.c. is fatal. ^ Third 
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danger is the well known delayed chloroform poisoning, 
which may commence within a few hours to six days after 
the use of the aniesthetic. The symptoms are those of acute 
acidosis, there is i)ersistent vomiting, fatty degeneration 
of the liver, heart and kidneys, leading to toxivmia, pros- 
tration, coma and death. This is more common in patients 
suffering from acetonuria, diabetes, cyclic vomiting, rickets 
and wasting diseases. 

Dangers during administration.— Proadly speaking they 
may arise from two sources, viz. (i) failure of respiration, 
and (2) failure of the heart, as detailed below ; — 

1. Death from suffocation may be caused by : — 

(u) Ohstrncfion of fit e (jloffis by falling back of the tongue 
or the sucking in of vomited matter or blood. 

(h) Spasm of the (j/offis from the inhalation of chloroform 
vapour, which is either too strong or contains irritating 
products of decomposition. 

(c) Mechanical impediments to respimtion, due cither to 

<1) ronsfraineil position of the patient as in obstetric and 
renal operations ; (2) pressure of ti(jht clothes or tiandarjes, or 
the assistanVs arms ; (o) fallimf in of the lips and aUe nasi, 
as in old people who have lost their teeth ; (4) spasmodic 

holding of the breath especially in ner>'oiis j)aticnts, and 
during the early stages of the administration. 

(d) rarahjsis of respiration occurs more often from ether 
than from chloroform, where deaths are due mor(‘ from 
-cardiac shock. If chloroform or ether is used fnndy diluted, 
the respiration sto])s before the heart, in more conctmtrated 
forms the heart continues to beat for a very short time. It 
is possible that the failure of respiration may be the effect 
of anannia of the central nervous system from fall of blood 
pressure. Weakness of the heart therefore only indirectly 
:affects respiration. 

2. Death from the stoppage of the heart imiy occur 
from : — 

(a) Excessive concentration of chloroform vapour, causing 
sudden . paralysis of the cardiac muscle. 

(h) The shock of operation, redexly stopping the heart. 
This may happen even in trivial operations, especially if 
anaesthesia be incomplete. 

(c) Disease of the heart. The heart is apt to fail if it is 
fatty, dilated, or structurally disorganised. Therefore it is 
risky to administer chloroform to the old, the infirm, the 
anjcmic, drunkards, epileptics and those who suffer from 
valvular diseases. For them ether is the safest anaesthetic. 
A.C.E. mixture (alcohol I, chloroform 2, ether 8) or the 
^simultaneous inhalation of oxygen and chloroform vapour 
may also be resorted to in carefully selected cases. 

id) Pressure on the carotid sinus. Since external compres- 
sion of the carotid simis stimulates the adventitial sensory 
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nerve-endings and reflexly slows the heart, or sometimes 
may cause complete arrest of the heart, it has been suggest- 
•ed that the nerve connections of the sinus and the effect of 
pressure on it may have some connection with the sudden 
stoppage of heart under an anaesthetic. 

Kemp believes the cause to be a defect in function or 
substance of the adrenal cortex, with secondary dysfunction 
of the thyroid. 

Recovery from anaesthesia. — The ra])idity of recovery 
dex)ends upon the amount of ana*sthetic used and on the 
^luration of administration. If after full amesthesia the 
patient is just kept under with a few whiff's now and then 
recovery takes ])laee very soon after the administration is 
stopped. Tlie lowest functions reapj)ear tirst, the res])ira- 
tion becomes quieter, the eye retlex and deglutition reflex 
appear next, tlien after a wliile consciousness returns. The 
mental ecjuilibrium is established last. Coiigliing, retching 
and vomiting ay)pear with return of consciousness. 

Absorption and elimination.— Roth ether and chloroform 
are absorbed and eliminated very (piickly from the. lungs, 
only a small part being excreted by the urine. At the 
beginning the amount excreted, /.e., in the expired air is 
much less than in the inspired air, showing that there is 
retention of the amesthetic in the body. They exist in the 
blood and tissues chiefly in physical solution, and are there- 
fore absorlxul and excreted by the alveolar blood in propor- 
tion to their concentration in the alveolar air. With ether 
light anavsthesia can be obtained at a concentration of G p.c. 
(by volume) of ether vai)Our, Avhile dee]) amesthesia requires 
10.5 p.c. by volume, h'atal concentration with ether is 11 p.c. 
For chloroform the corresponding concentrations are 1.35 
volume ]).c. for light amesthesia, and 1.G5 p.c. for deep 
aiiicsthesia, and fatal concentration is 2 j).c. (Sollmanu). 
The margin of safety between minimal amesthetic and fatal 
(lose therefore is greater with ether than with chloroform. 

After effects of ether and chloroform.— (a) Vomitimi, 
when slight is of no conse(iuence, and is a sign of reaction 
from shock after operation. Sometimes it may be severe and 
may be due to (/) idiosyncrasy or digestive disturbances, (ii) a 
central effect, and (Hi) excessive dose of chloroform. In 
the early stage vomiting is due to the taste and smell of 
the vapour. 

(/>) Jironchifis and complication of the lunfjs . — These occur 
chiefly from the use of ether which irritates the bronchi and 
in susceptible persons may set uj) bronchitis. It may even 
cause severe and fatal bronchial complications in persons 
suffering from pulmonary congestion, bronchitis and phthisis. 
Sometimes infection may occur from septic inhaler. 

(c) Acid intoxicatwn , — Administration of any lipoid- 
soluble anjcsthetic reduces the alkali reserve of the blood, 
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specially if the administration is prolonged. The dan^^er is 
greater in conditions associated with acidosis, c.jf/., in diabetes, 
eclampsia, vomiting of pregnancy, acute yellow atrophy of 
the liver, etc. In these conditions the use of glucose and 
bicarbonate of soda before starting the operation should be 
considered. 

(d) Renal irritation. — In a certain percentage of cases, 
more with chloroform than Avith ether, albumin a])pears in 
the urine with casts. This usually disappears in persons 
with healthy kidneys, but in persons with diseased kidneys 
there may be fatal suppression of urine and occasionally 
fatty degeneration. 

(c) Troublesome flatulence and po.^f-operatire ijasfric and 
intestinal parahjsis. —These are more common Avith ether. 
The relaxation of the gastric muscles favours dilatation of 
the stomach and irregular peristalsis, Avhich are res])onsible 
for the ‘gas pains’ so common Avith ether. Sometimes there 
may be spastic contraction of the colon with accumulation of 
gas and fluid above. 

Cases unsuitable for chloroform.— Those suttering from 
anaemia, Ioav blood-])ressure, cachexia, angina, Aveak and 
fatty heart. Graves’ disease, luemorrliage ami adenoids. Dia- 
betics and any condition that favours acidosis, and those 
suffering from jaundice are also bad subjects for chloroform. 

Cases unsuitable for ether. — Those suff*ering from laryn- 
geal spasm or obstruction, and any disease of tlic lungs or 
pleura. Very old age, those suffering from atheroma, aortic 
aneurism and renal disease, and operations with cautery near 
the mouth are contra-indications for ether. 

Accumulation of mucus or saliva often giA^es trouble by 
blocking the air way, and is more marked Avith ether. This is 
obviated by giving a preliminary injection of atropine, or by 
turning the head to one side to help drainage, or by swabbing 
out the mucus Avith mops. During the sta ge of muscular relaxa- 
tion the falling back of the tongue obstructs the air passage. 

Uses of general anaesthetics. — These are chiefly restricted 
to cases where surgical operations or manipulations are re- 
quired and Avhich Avill involve much y)ain and suffering to the 
patient. They are therefore used to annul pain and produce 
unconsciousness. Their field of usefulness has, however, 
Avithin recent years become limited owing to our advance in 
knowledge regarding the different local anjesthetics, and the 
various improvements introduced with regard to their uses. In 
fact many operations Avhich Avere formerly performed under 
general anaesthesia are noAv done with local amesthetics with 
much success. There are however certain limitations to the 
use of local aniesthetics. Where complete relaxation of the 
muscles is essential to the success of the operation, or where 
any movement on the part of the patient may interfere with 
the success of the operation, or where we want to avoid any 
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<iepressing effect associated with the ox>eration in a nervous 
patient, chloroform and ether will continue to hold their Held. 
Apart from their uses in surgical operations they may be used 
under the following conditions : — 

1. To produce aficesthesia of slight decree durinrj lahour 
with moderate inhalation after full dilatation of the os. 
Deep aiucsthesia is as a rule not reciuired and only i)rolongs 
labour. 

2. To rolax inuscular smism during the reduction of 
dislocations or hernias, the setting up of fractures or during 
<5atheterisatiou. 

^1. For the pnrjtose of dkujnosis, as in the case of young 
children or hysterical subjects. For the examination of 
abdominal viscera or to ascertain whether a particular swel- 
ling is a real or a phantom tumour. 

4. To relievo the iiite/nse pain of certain diseases, such as 
biliary, intestinal and renal colics, neuralgias, etc. 

5. To relieve the spasms of many convulsive diseases, 
such as tetanus, strychnine poisoning, hydrophobia, i)uer- 
peral eclampsia, chorea, iirjcmia, etc. The distressing 
dyspiKca of asthma and of cough and hiccough may be 
lessened by the inhalation of a few drops poured on a 
handkerchief. 

Administration'o! chloroform.—Tlie essential feature in the adminis- 
tration of chloroform is to avoid the danger of over concentration of 
the vapour, or of surcharging the blood by too rapid administration. 

The following practical hints shouhl be ])articularly attended to 
while administering chloroform 

1. tadoroform should be perfectly pure. The A. ( \ (alcohol and 
chloroform) mixture or A.(\E. mixture is only indicated in cases where 
there is a fatty or weak heart, or where tlie operation is likely to be a 
protracted one. 

2. All tight clothes about the neck, chest and abdomen should be 
removed or materially loosened. Attendant's or dresser^s hands should 
not press upon the chest or abdomen while holding the i)atient. 

3. Artificial teeth should be removed. 

4. The safest position of the ]>atient is the dorsal decubitus. 

5. As the undivided attention of the chloroformist is essential for 
the safety of the patient, the operator should not undertake to 
administer the chloroform and to operate at the same time. 

b. Chloroform should be freely diluted with air. 

7. An ordinary handkerchief or a piece of lint folded in the form 
of an open cone within which some absorbent cotton has been stitched 
is the best inhaler in the absence of Junker’s apparatus, which does 
not allow a greater concentration of chloroform than 5 ])er cent. 
If a cone is used it should not bo held either too close to or too distant 
from, the mouth and the nose, 'Fhe proper distance throng ho it the 
inhalation is the nearest which does not cause choking, struggling or 
holding of breath. 

8. If the patient is weak, a small dose of brandy or whisky may 
with advantage bo given before the inhalation is begun. A nervous 
patient should be brought into a calm state of mind as far as possible 
and an injection of morphine may be considered {see Basal Narcosis). 

9. If lint is used, not more than 20 or 30 ms. should be sprinkled 
on to it at a time. Some an anesthetists prefer to commence with double 
this dose, so as to lessen the period of excitement. 
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10. Pay particular attention to the breathing, as most of the- 
accidents are caused by respiratory failure. Irregularity of breathing^ 
is generally caused by insufticiency of air, which makes the patient 
struggle, or hold his breath. 

11. No operation should be commenced until the patient is under 
complete anjesthesia, as shown by the absence of the corneal reflex. 
The administration should never be pushed to the stage of stertorous 
breathing and complete relaxation of muscles, except when it is 
absolutely necessary as for the reduction of old-standing dislocations. 

12. Directly the corneal sensibility is lost or respiration becomes^ 
stertorous, the inhalation must be suspended. In case the stertor 
comes on while the cornea is still sensitive, the inhalation should not 
be proceeded with, as it invariably happens that tln‘ cornea becomes 
insensitive within a few seconds afterwards. 

18. The patient’s head should invariably be turned to one side, 
the lower jaw depressed and the tongue drawn forward if necessary 
during vomiting, so that no vomited matter may enter the larynx.. 
Should this accident happen hiryngotomy must be at once performed. 

14. Pallor of the face is best controlled by lowering the head and 
giving amyl nitrite inhalation. 

15. Special care should be taken during an operation on the mouth 
to prevent any blood flowing down into the larynx. Full aiuesthesia 
may bo maintained by introducir.g chloroform vapour into the ])ost- 
nasal space through a soft catheter connected with the .1 linker’s 
inhaler; or by injecting morphine subcutaneously before th(‘ inhala- 
tion. 

16. Lividity of the face and deep stertor should at once \w con- 
trolled by raising the shoulders, opening the mouth, and ])ulling out 
the tongue. If breathing threatens to stop or stops altogetheiv 
artificial respiration should immediately be commenced and at the 
same time Angers may be thrust under the ribs to nn^chanically 
stimulate the heart. Artificial respiration should be mnintaim‘d for at 
least an hour or so, and if there be any sign of returning life, it should 
bo continued for several hours. In addition to the above measures,, 
intra-cardial injection of adrenaline; strychnine, ether, and brandy 
hypodermically ; the inhalation of carbon dioxide and oxygen, bandag- 
ing of the limbs, compression of the abdominal aorta and lowering of 
the head should all be tried. 

Preparation of the patient. — Duringan emergen(*y it is 
not possible to prepare the patient adequately, and it in 
surprising that as a rule no untoward result follows the use 
of an amesthetic. Even under normal conditions the 
drastic methods of preparation followed before are avoided. 
The patient is given a preliminary purge, preferably castor 
oil, 3(> hours before operation, and an enema on the evening 
before. Sometimes a rectal wasli is given a few hours before 
the operation, but this weakens the patient and is not given 
except in cases of rectal operation. The patient sliould be 
kept on light food on the ])revious day, and no food is given 
on the morning of the operation to keep the stomach empty 
and avoid vomiting. A cup of tea and a slice of toast may 
however be given if necessary. Glucose or some form of 
sugar is of great service to replenish the carbohydrate 
reserve of the body and as a lyreventive against posUances- 
thetic vomiting and acidosis. An injection of atropine is 
given as a routine method to prevent excessive perspiration^ 
secretion of mucus and reflex vagus stimulation. It is more 



ETHEB AND CHLOROFORM 


151 > 


indicated when ether ‘is used and should be given in full 
doses. 

Treatment of untoward symptoms.— (a) Cyanosis,— 
When due to obstruction of the air way, as by excessive 
secretion, falling back of the tongue, (itc., this should be 
rectilied without delay. When due to respiratory weakness^ 
it demands immediate withdrawal of the amesthetic and 
administration of respiratory stimulants, e.g., atro])ine, cora- 
mine, or caffeine. 

(b) Weal- and irreffniar pulse should be treated by 
stoppage of further amesthetic and administration of saline,, 
either per rectum or intravenously, depending upon the 
urgency of the case. 

(c) Collapse, — (i) In ether amesthesia, whatever may be 
the stage of o])eration, it should be suspendcHl and the patient 
put into Trendelenburg position. If from chloroform, keeyK 
the body level. 

(ii) Lungs should be slowly and rhythmically inllated 
with C ()2 and oxygen (10 p.c. and 00 p.e.), or with pure 
oxygen. 

(iii) Hot blanket to keep the body warm, and ifneces 
sary, the limbs may be bandaged from fingers upwards. 

(iv) Injection of atropine or catfeine in ether anicsthesia, 
and cardiac stimulants in chloroform colla])se, c.(/. camphoiv 
coraniine or cardiazol. 

(v) Heart failure may be treated with intracardial injec- 
tions of adrenaline, strychnine, cam])hor or glucose. Rut 
since all tht'.sc'i drugs act in diverse ways, it has been suggested 
that the stimulation caused by the needle brings on recovery. 
(Cardiac massage may also be tried. 

Carbonic acid gas in anaesthesia.— This gas being the 
natural and etlicient resi)iiatory stimulant is of great use to 
the amesthetist, and when used with oxygen it hastens the 
induction of amesthesia by stimulating breathing. At the 
end of the anaesthesia it Avill help the elimination of tha 
amicsthetic and thus lessen post amesthetic complications. 
Resides prevemting respiratory failur(‘. it counteracts shock. 
It is used in strength of 5 p. c. with oxygen. 

Treatment after inhalation.— No food should be given 
for at least two hours after inhalation. Iced soups or jelliCvS 
and iced milk w ith soda water may be given during the next 
12 hours. \ omiting may be checked by the sucking of lumps, 
of ice or by a teaspoonful of burnt brandy. 

Method of administration of ether.— The routine method 
is by inhalation either by the open or closed method. The 
open metliod is safer but more amesthetic is required and 
it takes a longer time to produce anicsthesia. Ruxton recom- 
mends inhalation of ether with oxygen in cases where the 
introduction presents difficulties from spasms, cough, holdiiigr 
of breath, struggling with cyanosis, in alcoholics and im 
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persons with weak vitality. Hewitt and Rlumfeld advocate 
the administration of ether 3 parts and chloroform 2 parts by 
volume by the open method (Skinner’s mask) to the exclusion 
of all other methods on account of its alleged safety and 
freedom from after effects. Recently ether is given per 
rectum dissolved in ecpial volume of olive oil, and may be 
<;ombined Avith paraldehyde or chloretone. Ether 2 to 5 oz., 
olive oil 2 to 4 oz., and paraldehyde 2 to 4 drs. forms a suitable 
dose for an adult, depending upon tlie physi(pie and depth of 
amcsthesia required. This is introduced by a siphon tube 
20 minutes before the operation after emptying the rectum 
with a i)urgative followed by an enema. .An hour before 
the operation a dose of niorphine, or atropine and scoi)olainine 
is given. When the o])eration is oa er the unabsorbed j)ortioii 
is siphoned off and the bowel Avashed out Avith soap and Avater 
enema. This method s])ares the resy)irat()ry tract so that 
there is less salivfiry ami bronchial secretion and there is less 
vomiting and nausea. It is specially indicated in operations 
about the mouth and throat. But the aiuesthesifi is not 
under full control, and may be followed by irritation and 
even luemorrhage from the boAvels. A few cases of deatli 
have been recorded in children possibly due to overdosage, 
er to absorption of an excessWe (quantity from unhealthy 
condition of the rectum. 

Choice of anaesthetics. — There is a Avide range of 
ansesthetics, both local and general, for the surgeon to make 
his selection from. The indications for both ether and 
chloroform have been fully discussed. It is only necessary 
to point out that in both cases the drug must be pure. If 
the amesthesia requires to be prolonged, a combination of 
nitrous oxide, chloroform and ether, or alcohol, chloroform 
and ether may bo selected. In cases Avliere the heart is 
weak, or otherwise diseased, ether should be preferred, and 
chloroform avoided. But if damage to the heart is great, 
ether should also be avoided as being dangerous on account 
of the strain on the damaged heart during excitement. 
Children are specially susceptible to ether irritation, and it is 
not suitable for operations about the mouth and larynx. 
Sometimes a fcAv Avliiffs of nitrous oxide gas makes ether more 
pleasant. AVithin recent years alkaloidal narcotics have 
been used with volatile aniesthetics, Avith the idea of pro- 
ducing complete anicsthesia without giving ether in high 
concentrations. With this idea hyoscine bydrobromide 
gr. or atropine sulphate and morphine hydrochloride is 
administered an hour before the anaesthetic is given. This 
combination reduces the concentration of ether necessary 
to produce amesthesia and atropine will diminish the secre- 
tion of mucus so frequently seen with ether. Atropine is 
preferred to hyoscine as it does not depress the respiratory 
-centre and also prevents reflex vagus inhibition of the heart. 
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The dUlerences between chloroform and ether are tabulat- 
ed below 


Ether 

1. Ether is a weaker anaes- 
thetic tiiid should he used in a 
concentrated form : 6 p.c. by vo- 
lume or 15 ]).c. hy Avei^ht. 

2. Ether heinj? indammahle, 
no lire should be broiigiit close to 
the moutli. 

3. A largo quantity (several 

ounces) is needed to produce j 
ana\stliesia. | 

4. Tlie smell of ether is dis- | 

agreeable. i 

5. M'he stage of stimulation ! 

is very much protracted and there ! 
is more struggling. i 

(j. ^riie stag(^ of ana'sthesia is ; 
shorter, and tlie degr(‘e of ames- ! 
thesia is less profound. | 

7. The fall of temperature is i 
great (Hare obst‘rved 4.4'F. in ' 
man). 

8. Nausea and vomiting com- j 

mon after-etlVcts. | 

I). Cardiac, respiratory, and i 
vaso-motor centr<‘s are not ; 
readily j)aralysed; hence ether ; 
is a safer amestludic. i 

10. Bronchial and lung com- i 
plications such as bronchitis, 
pneumonia art* fretimuit. 

11. Elimination is sIoav', and 

the smell hangs about the body , 
for a long period. ‘ | 

12. Death from syncope | 
during inhalation is less probable | 
in subjects of cardiac Aveakness. 


Chloroform 

Chloroform must be given 
well diluted ; 97 to 98 p.c. of air 
ami 2 to 3 p.c. of chloroform. 

Chloroform is not inflammable. 


A small quantity, 3 drs. tol oz., 
is enough. 

The smell of chloroform is not 
disagreeable. 

The stage of stimulation is 
shorter, and therefore less strug- 
gling. 

'fhe stage of amesthesia is 
more complete, and the degree 
more* profound. 

The fall of temperature is 
slight. 

Nausea and vomiting les» 
common after-eifects. 

Cardiac, respir.alory and A^aso- 
motor centres are readily para- 
lysed, hence chloroform is not so 
safe an amesthetic. 

Bronchial and lung complica- 
tions are uncommon. 

Elimination is rapid, and the 
smell does not hang about so 
long. 

Death from syncope is more 
probable in subjects of cardiac 
Aveakness. 


Preliminary anaBsthesia.— Recently attempts are being 
made to use some non-volatile narcotics as adjuvant drugs 
before the administration of the amesthetic proper, with the 
object of protecting the nervous system by producing pro- 
found sleep, thus making the patient indifferent to subse- 
quent happenings. In fact this method, which is known 
as basal narcosis, is receiving considerable importance, 
inasmucli as more reliance is being placed on these prelimi- 
nary measures than on the subsequent antesthetic. It 
obviates all nervous apprehensions and mental distress so 
often responsible for true shock. Moreover with the intro- 
duction of these preliminary anaesthetics the use of chloro- 
form has been much curtailed, and the necessity of using 
large amounts of ether considerably reduced. The drugs 
used for the purpose are morphine, hyoscine hydrobro^- 
mide, avertin, paraldehyde, amytal, nembutal, luminal, 
11 
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evipan and pernocton. These will be considered under their 
respective heads. 


Anaesthetic Gases 
AETIIYI^ENUM 

Ethylene. C2II4 

Syn. — Olefiant (las. 

Source. -May be obtained from tlie jirodncts of decomposition 
of petroleum. Contains not less than 98 p.c. v/v of ethylene. It may 
be compressed in metal cylinders. 

Characters.— A colourless, inllammable p:as, with a slip:htly sweet 
odour and taste. One volume dissolves in 9.2 volumes of water, in 
about half a volume of alcohol (95 p.c.) at 25"(.\, and in about 0.05 
volume of ether at I5.5^C. 

PlIAKMACOLOdV AND TllKRA^KUTI(^S 

At ordinary temperature and pressure ethylene exists as 
a gas and induces (jencral mtaisthcsia wJien inhaled with 
oxygen. The effects are similar to those of ether which it 
resembles, but more rapid in onset, in which respect it 
resembles nitrous oxide gas. Hut being li])oid soluble its 
effects are stronger than nitrous oxide, and the amesthesia 
is sufiiclontly deep to be employed for operations requiring 
muscular relaxation. 

The gas as obtained in compressed cylinders has a 
garlic smell and although the patient does not perceive it 
for more than a few breatlis, it is annoying to the amesthe- 
tist and other occupants of the room. 

The usual practice is to give 90 p.c. of tlie gas with 
10 p.c. of oxygen. For prolonged use it should be more 
freely diluted with 20 p.c. oxygen. As a rule the period 
of excitement is absent or relatively slight and the res- 
piration is not affected, but remains slow and regular. 
The medullary centres are stimulated slightly by the lowered 
oxygen concentration. The skin remains dry and there is 
no perceptible increase cither of perspiration or of salivary 
secretion. Post-amesthetic vomiting and gas pain are rare, 
and less common than with ether. 

Recovery takes place quickly, within two to three minutes, 
after withdrawal of the amesthetic. 

It is used in the same way and with the same .apparatus 
as nitrous oxide ; it is liowever safer, being free from 
asphyxia or cyanosis. As compared to nitrous oxide g.%s it 
produces complete muscular relaxation and deeper anaes- 
thesia. Moreover excitement is less and recovery is more 
quick. 

It differs from ether in being more pleasant, prompt and 
eafe. There is absence of gas pain and vomiting, renal and 
pujlmonary complications. 

Caution.— The gas is inflammable and when mixed in 
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-<?ertain proportions with air or oxygen it becomes explo- 
sive. It should not be used wliere open ilame or cautery is 
used. 


XITROOimil ]n[0]^0XIl>l M 

Nitrous Oxide. N 2 O 

Syn.— (Jas. 

Source. -*P!vp;i red by beaiiiif? aininoniuui nitrate. Supplied com- 
pressed in metal cylinders, ('ontains not l(»ss iban 9a v/v of nitrous 
oxide. 

Characters. -A colourless f?as, heavier than air, with a character- 
istic odour and faint sweet ish taste. 


rHAUAIA<'<)L()OV AND TUKH A PKrTK S 

Nitrous oxide is a ^as and produces general anaesthesia 
almost iiistautaiicously, ])artly by direct narcotic action on 
the central nervous system uiui partly by exclusion of 
oxygen. The mixture used contains 20 ]).c. of air and so 4 
p.c. of oxygen, therefore the inhalation cannot bo continued 
for more than a few minutes. Nevertlieless it ])roduees 
suflicient ana‘stlH‘-sia to enable the surgeon to ])erform small 
operations, like extraction of tootli or incision of an abscess, 
])ainlessly. 

The aiuesthcsia is brouglit about so (piickly that the 
different stages can hardly he dilVerentiated. At the begin- 
ning there is some buzzing of the ear and indistinctness of 
vision, soon followed by iuipairnient of consciousness, a plea- 
surable sensation, and a tendency to laugh (hence the name 
laughing gas). As soon as the inhalation is stopped the 
I)atient returns to consciousness, and the cyanosis disap])ears 
within half to (|uarter of a minute. Tlie ])ulse becomes 
slower and fuller, and the resi)iratiou retui’us to normal. 

For prolonged aiuesthcsia the gas is used with oxygen, 
or given after a preliminary dose of inoriihine and hyoscine, 
as then the anaesthesia can he produced Avithout the risk 
of asphyxia. AVlien given Avith oxygen there is less distur- 
bance of the vital centres than Avith any other general 
anresthetic. JMoreover the aiuesthcsia can h(‘. prolonged 
without any fall of blood-pressure, dejiression of respiration 
or post-operatiA^e shock. 

It is impossible to obtain Avith nitrous oxide and oxygen 
alone suflicient muscular relaxation, because at the ordinary 
atmospheric iiressure the blood cannot take up sufficient 
nitrous oxide to produce deep anfcstliesia. If, however, 
it is used with small quantities of ether, a relaxation of the 
muscle is obtained which is out of proportion to the amount 
of ether used, and this becomes more marked when ether 
and chloroform are used in combination. To secure better 
-control of the proportion of gas and oxygen various forms 
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of apparatus have been devised. For small operations it is:^ 
administered through a tight-fitting mask to exclude air. 

As a rule no after-effects are observed, and it is practical- 
ly devoid of any danger except asphyxia from want oU 
oxygen which may cause a rise of blood pressure to a 
dangerous extent in elderly persons. Some complain of 
giddiness, headache and droAvsiness. 

Contra-indications. — Elderly i)ersons with arterio-sclero- 
sis, those suffering from valvular and myocardial disease, 
obese and amemic persons, and in operations on the brain. 

A]i:T1IVI.I^ CIII.ORIBITM 

Ethyl Chloride. C 2 ll 5 (d 

Syn.— Ivelono. 

Source. — Ohtjiined by tlio artioii of hydrogen chloiide on ethyl 
alcohol, or on Iiidustrial ethylated Spirit. 

Characters.— (lasoous at normal temperatures and pressures, but 
as usually supplied is condensed into colourless, mobile, inflammable,, 
and very v'olatile liquid. Odotir pleasant and ethereal. Slif^htly soluble 
in water, miscible with alcohol (90 p.c.), and ether. 

PirAlOlAl^OLOGY AND Til KU ArKUTK’S 

Elthyl chloride is both a local and general ainesthetic, and 
being extremely volatile is largely used in the form of s])ray 
to produce local anjcsthesia in dental practice and minor 
surgery. As this amcsthesia does not penetrate into the 
deeper tissue it cannot be used for dec]) surgical operations. 
When inhaled it resembles chloroform in its action and 
depresses the heart like chloroform, though less powerfully. 
Consequently tlie blood-pressure falls, due partly to the de- 
pressed action of the heart and to the relaxation of the 
blood-vessels. Being very volatile it is administered in a 
concentrated form, for this purpose a mask similar to that 
used for nitrous oxide gas may be used. An ordinary glass 
funnel with some loose absorbent cotton-wool serves the 
purpose equally well ; the broad end being placed over the 
mouth, ethyl chloride is sprayed upon the cotton through 
the small end. It should be remembered that excepting in 
children, corneal reflex is not lost in ethyl chloride anes- 
thesia, and that it is not of much value when muscular 
relaxation is required. Ethyl chloride is a comparatively 
safe anesthetic and may be used to produce primary anes- 
thesia before administration of ether or chloroform. It is 
contra-indicated in serious diseases of the heart and myo- 
cardial degeneration, where ether is safer. 

3. Hypnotics 

Hypnotics are drugs or measures employed to induce or 
maintain sleep. Sleep is a natural phenomenon which comes on 
spontaneously when the reflex activity of the central nervous^ 
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system is inhibited to a degree which is usually accompanied 
by unconsciousness. The unconsciousness is not deep, as in 
eoma, but more or less shallow. Like most habits, sleep is 
to a certain extent under voluntary control and is a natural 
sequence which follows after a period of wakefulness. Pro- 
longed sleeplessness is accompanied by vanous pathological 
changes in the cerebral cortex and the appearance of some 
toxin in the blood. 

A proper use of hyjmotics implies a knowledge of the 
mechanism of slec]) and the diflerent factors concerned in 
producing sleeplessness or insomnia. As long as the mecha- 
nism of sleep remains in part unexjdained the treatment of 
insomnia must at best be empirical. Whatever may be the 
underlying factors in the production of natural sleep, it is 
evident that in the majority of cases of insomnia the cause 
is the presence of some factors inimical to that state of 
])hysical or mental ecjiianimity so essential to natural sleep, 
and the rational course of treatment would be to remove 
the disturbing factor. 

The following factors are mostly responsible for sleep- 
lessness : — 

1. Obstructive. — 1, Po/n, from whatever cause it may 
arise, and the proper treatment is to allay the ])ain either 
by dealing directly Avith the primary disease responsible for 
it, or to make the patient forget its presence by the use of 
«uch drugs as morphine or any of its allies, barbiturates or 
other analgesics according to the intensity of the case. 

2. Coriahi general nftd fusceral diseases. — Diseases of 
the heart, vessels, kidneys, etc., often cause sleeplessness. 
Cough and dys])na-a arc often resj)onsible for sleeplessness. 
Cough may be a part of serious lung complication, or due to 
some local trouble in the throat. The rational treatment is 
to remove the disturbing factor, whenever possible, supple- 
mented by the us(‘, of proper hypnotic drugs. Digitalis will 
often induce sleej) in dyspiuea from failure of the heart. 

8. Intoxications. — Excessive tea and colfec drinking 
often cause insomnia. With some people a cup of tea or 
coffee before bedtime will cause sleeplessness. 

4. Infections Diseases, when accompanied by high fever, 

malaria, pneumonia, etc. 

5. Diseases of the Brain. — (a) organic, as tumour, 
meningitis, syphilis ; and (b) mental, as mania, delirium 
tremens, etc. 

II. Psychoneurosis. — By far the largest number of in- 
somnia comes under this head which j)lays an important part 
in the mental and emotional excitement. These may be worry, 
grief, neurasthenia, hysteria, hypochondria, etc. A state of 
ranxiety of preoccupation is a common factor in the produc- 
tion of insomnia, for instance the dread of not being able to 
csleep, active mental work, exciting companions, disturbing 
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surroundings, etc., before slc^ep. Oftentimes the patient goes 
to bod with his mind fixed on the necessity of sleep — a state 
specially liable to perpetuate sleeplessness. 

According to Verworn sleep is due to (1) lessened irrita- 
bility, i.e.y fatigue of the cells of the cerebral cortex which 
results from work ; (2) removal of external stimuli, cas noise, 
light, etc, A sound which is of a monotonous nature, c.//., con- 
tinuous falling of rain, or a mild form of peripheral stimulus, 
which will not excite any emotion, will have a soothing effect 
on the brain cells conducive to sleep. Many cases of 
insomnia due to psychoneurosis yield to suggestion. If the 
patient knows that ho will get something for sleep, the 
knowledge will of itself bring on sleo]). At the same time 
if he knows that the drug is to be discontinued or the dose 
reduced, the dread of a sleepless night will cause insomnia. 
Similarly if an injection of, say morphine is given to produce 
sleep, oftenf/imes an injection of some inert substance, ev'cn 
water, will have the same mental elfect to produce sleep. The 
effect of monotonous sound, monotonous thought and mono- 
tonous sight in the x)rodiiction of sleep is avcU depicted by 
Wordsworth.* 

The different hypnotics vary in their speed of action, 
duration of their effect and suitabilify for various ages ami 
physical states. It is uselc.ss for instance to order a hypnotic 
when the patient is up and about, or to prescribe i)aral- 
dehyde to a ])atient who goes to sleex) in time but wakes ux) 
after 3 to I hours. 

The action of hypnotics resembles somewhat that of 
general ainesthetics, but is slower in its onset, less x>owerful, 
more lasting, and is not intended to produce a deep stage of 
narcosis. An ideal hypnotic iniist not irritate the stomach 
and shouhl he ahsorlxMl readily, so that sleex) may be induced 
at a regular interval after its administration and without 
X>roducing any x^i’eliminary excitement. It should not bo 
volatile and must not bo excreted too rapidly by the lungs. 
It should not ])roduce any narcotic effect, i.e., should not 
depress the cerei)nim more than the slcex> stage, and should 
have no untowai d elfect either on the vital medullary centres, 
or the heart. Moreover it should not hav^e finy toxic elfect 
even Avhen used for a x>rolonged period and should not form 
a habit. 8iich an ideal hypnotic is not known at present. 

Of the different hypnotics, chloral, bromides, paraldehyde,, 
avertin act by depressing the cerebral cortex ; while the 

*“A flock of sheep that leisurely pass by, 

One after one ; the sound of rain, and bees 
Murmuring; the fall of rivers, wind and 
seas, 

Smooth fields, white sheets of water, and 
pure sky ; 

I have thought of all by turns, and yet do lie 
Sleepless ! 
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barbituric acid group act by depressing the thalamic region. 
The barbiturates therefore, in addition to the liypnotic ettect, 
are markedly sedative and are of great service in conditions 
characterised by motor hyperexcitability. Morphine and hyo- 
seine are supposed to act on both the regions. 

(a) Opium and Morphine Group 

These relieve pain and also act as narcotics when used in large doses. 

OPIUM 

Opium. N.O. PapaveracecB 

Syn. I.V. — Peng., Hind. Ahlfen^i^nn^. 

Habitat.—Asia Minor, (Hiina, Persia, and India (Bihar andMalwa). 

Source. -Obtained by incision from the unripe capsules of Papayer 
somnifennn, and ins|)issat(‘d by spontaneous evaporation. It contains 
in its moist condition, not less tlian 9.5 p.e. of morpliine. 

Characters. -More or less rounded, usually somewhat flattened 
masses, varying in weight, from ‘ioO and 1000 grammes ; covered with 
portions of poppy leaves, and nsiially with fruits of species of Bnniex 
adhering to the masses. When fresh, plastic, b(*comes hard and tough 
on keeping, or britf le. Odour, strong and eharacteristic. Taste, hitter. 

Varieties. - (a) Turkey opium, ])roduc(‘d in Asia Minor, in rounded, 
irregular, or flattened masses, usually enveloped in poppy leaves or 
fiMiits of a speci<‘s of Eomex ro prevent the masses from adhering to 
one another. Two varieties, y'va. "‘Soft Ship])ing,’^ wliich may contain 
np to 80 p.c. of moisture, and the ‘‘Druggists opinin’^ which contains 
less moisture and less per cent, morphine. FAivoppon opUnn, chiefly 
produced in Belginin, (Ireece and S'ngoslavia, is of a higher quality 
than the “Soft Shipping^^ variety of Turkey which it resembles 

in general characters, (c) Persian opinm„ in brick shaped masses 
Aveighing about 1 lb. usually wrappe<l in red pajuu’ tied with red or 
yellow string; it contains less moisture, is bnmogeneoiis in character, 
and usually contains varying proportions of native gum, to give the 
consistence suitable for moulding them into bricks, id) Indian opium, 
occurs in two forms, viz. Ahkari or excise ojiinm in square cakes cover- 
ed with Nopal paper; Medicinal opium, in cakes and powder. 

Composition. - The cbemistry of opinm is complex. It consists of : 

(1) Primary alkaloids, 18 in number which form a closely related 
series at one end of wliicli stamis morphine, Avith its dominant 
property, the narcotic one, and at the other end thebaine Avith a 
typical strychnine action on the cord. On account of tliese other 
substances opinm is less narcotic than mor|)liine 

Morphine up to about 5 to 21 p.c. Pseudo-morphine Meconidine 
Codeine about 0..8 to 4 p.c. Crypto]>ine Rli(eadino 

Thebaine about 0.3 p.c. Protopine (k)dainino 

Anarcotino or Narcotine,2 to 7 p.c. Hydrocotarnino Onoscopino 
Narceine Ijniulanine Tjantbopino 

Papaverine Tjandanosine Xantbalin© 

Tlie important alkaloids belong to two groups, (1) Phenanthrene 
alkaloids, viz. morphine, codeine and thebaine; and (2) Isoqmnoline 
alkaloids, viz. narcotine, papaverine, laudanosine, narceine, hydroco* 
tarn i tie, etc. 

(2) Secondary Alkaloids or Derivatives, 8 in number: — 
Apoinorphino Apocodeino Tliebenine Ootarnine 
Oxydirnorphino De.soxycodoine Porphyroxino Rheeadonine 

(3) Indifferent Substances, 3 in number; - 
Opionin Meconin Meconoidiu 

(4) Orrfanic Acids, 2 in number : —Lactic acid Meconic acid 

(5) Wa^er.— About 16 p.c. 
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(6) Resin, ffliicoso, fats^ caoutchouc, essential oil, odorous sub- 
stances and salts of ammonium, calcium, and magnesium. 

Variation in composition. — The percentage of inonihine varies 
in Patna opium from 3 to 5, and in Smyrna opium from 5 to lOJ, 
whereas that of narcotine in the former 4 to 3 and in the latter 1 to 2. 

Incompatibles. — Tannic acid and astringent vegetable preparations, 
salts of zinc, copper, iron, arsenic, lead and silver. Alkalies, their 
carbonates, and ammonia. 

OPirM PraVERATUM 

Powdered Opium 

Syn.— Fulvis Opii. 

Source. —Opium dried at a moderate temperature, reduced to a hue 
or moderately fine powder, and adjusted if necessary, by the addition 
of powdered lactose to contain 10 p.c. of morphine, or gr. morpliiiie 
in 3 grs. 

Characters.— A li^bt brown powder, consisting of yellowish-brown 
or biownish-rcd particles ; odour and taste, of opium. 

B.P. Dose.— 4 to 3 grs. or 0.03 to 0.2 grm. 

Official Preparations 

1. Extractum Opii Siccum. —Contains 20 p c. of morpliine, or l gr. 
in 1 gr. RP. Dose.— J to 1 gr. or 0*015 to 0.06 grm. 

2. Pulvis Cretae Aromaticus cum Opio.- (’ontains 2.5 p.c. of o])ium, 
or 0.25 p.c. of morphine ; or | gr. morphine in 00 grs. B.P. Dose. —10 to 
60 grs. or 0.6 to 4 grm. 

3. Pulvis Ipecacuanhae et Opii. Syn. ^Pulv. Tpecncnanlire Co . ; Dover\<i 
Powder . — 10 p.c. of opium, or 1 p.c. morphine; or gr. morphine in 
10 grs. B.P. Dose.— 5 to 10 grs. or 0.3 to 0.6 grm. 

4. Suppositorium Plumbi cum Opio.— Lead acetate 3 grs. and 
powdered opium 1 gr. in eacli. 

5. Tinctura Opii. Sifn. — Lnndannm . — Contains 1 p.c. morpliin(\ 
or i gr. in 30 ms. B.P. Aose.— 6 to 30 ms. or 0.3 to 2 mils. 

6. Tinctura Opii Camphorata. Syn.—Tr. Camphorce Co . ; Paregoric ; 
Paregoric EUxir.--0.0ij p.c. w/v morphine, or ^’7' gr. in GO ms. B.P. 
Dose!— 30 to 60 ms. or 2 to 4 mils. 

N ON-OFFICIAL Preparations 

1. Pilula Plumbi cum Opio, B.P.C. - Lead acetate 1 J grs. and opium 
about i gr. for each pill witli syrup of glucose. Pose.—l to 2 pills. 

2. Pulvis Kino Co.— Kino 75, opium 5, cinnamon 20. 5 p.c. opium. 
Lose.— 5 to 20 grs. or 0.3 to 1.2 grm. 

3. Unguentum Gallae cum Opio.— Ointment of gall and opium. 
Opium 74 p.c. 

4. Nepenthe. Syn.— Anodyne TmdMre.— Similar to, and is given 
in same dose as, Tinctura Opii. ( Contains 0.84 p.c. morphine. 

5. Liquor Opii Sedativus, B.P.C.— Opium, 100; calcium hydroxide, 
15; alcohol (90 p.c.), 200; sherry-type wine, 150; hydrochloric acid, 
15.6 ; water q.s. ; alcohol, (60 p.c.) q.s. (Contains 0.95 to 1.05 p.c. w/v 
morphine. Dose.— 6 to 30 ms. or 0.3 to 2 mil. 

6. Pilulse Hydrargyri c. Creta et Opii. Syn.— Hutchinson^ s Pills.— 
Orey powder and Dover^s powder, each 1 gr^ compound acacia powder 
iV syrup of glucose q.s. for each pill. Dose.— One pill. 

7. Narcotina. Sit/n.—Anarco^me.— White inodorous crystalline 
prisms. Insoluble in water. It is not a hypnotic but is an anti- 
periodic, in which respect it resembles quinine. Dose.— 1 to 3 grs. 
or 0.06 to 0.2 grm. 

8. ^^ Gotamine Chloride, U.S.P. Syn.—Stypticin.— The chloride of 
an alkaloid prepared from narcotine. Occurs in yellow crystalline 
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powder ; very soluble in water and alcohol. Is allied to hydrastine. 
Useful in uterine hcemorrhage^ and to check bleeding from the urethra 
lifter catheterisation. Dose, U.S.P.— 0.06 gm. or 1 gr. 

9. Papayeretum. Sifn.— Omnopon ; Pantopon.— Consists of the 
hydrochlorides of alkaloids of opium, ('ontains 4.75 to 52.5 p.c. 
morphine. Soluble brown powder. Used for the same purposes as 
opium. Usually used hypodermically. A 2 p.c. solution in a mixture 
or 3 parts of water and 3 part of glycerin is suitable for internal 
administration or hypodermic use. The jireparations for injection may 
be sterilised by heating. Pose.— 0.01 to 0.02 grin, or J to J gr. by 
mouth ; 0.005 to 0.01 grin, or to gr. by injection. 

MORPIIIIVAB lIYl>R0UHI.01tIDlJM 

Morphine Hydrochloride. Ci 7 ni 9 ^" 03,1101,31120 

Source. — Hydrochloride of an alkaloid, morphine, obtained from 
opium. 

Characters.— ('olourless, glistening needles or crystalline powder; 
odourless; taste, bitter. Sohible in 25 parts of water, 50 parts of 
alcohol (90 p.c.), insoluble in ether and chloroform. Aipieoiis solution 
neutral to litmus. 

B.P. Dose.— ^ to J gr. or 0.008 to 0.02 grm. 

Official Pkeparations 

1. Liquor Morphinse Hydrochloridi. (’oiitains 3 p.c. w/v of mor- 
phine hydrochloride, or ] gr. in 30 ms. B.P. Dose. —5 to 30 ms. or 0.3 
to 2 mils. 

2. Suppositorium Morphinae.— ('ontains J gr. in each. 

3. Trochiscus Morphines et Ipecacuanhas. gr. morphine and 
Vo gi’* ipecacuanha in each. 

Non -OFFICIAL Pu EPAK ATION S 

3. Linctus Morphinas, U.C.H.— I/iq. Morph. Hyd. 3 ms., Chloroform 
emulsion 3 ms., (Uycerin or Treacle 60 grs., Water to 1 dr. Dose.—l 
dr. 3 or 4 times or oftener daily. (9iildren of 8 to 34 years, 10 to 20 
drops. 

2. Tinctura Ghloroformi et Morphines Composita.— Chloroform 
3 m.. Acid. Hydrocyanicum l)il. m., and Alorphine Hydrochlor. 
in 10 ms. Dose. —5 to 15 ms. or 0.3 to 1 mil. 

MORPIIINAR TARTRAS 

Morphine Tartrate. ('Ci7lIi9N03)2, 0411606, SHjO 

Source.— A tartrate of an alkaloid, morphine, obtained from opium. 

Characters. — Minute, acicular, colourless crystals ; odourless ; taste, 
bitter, l^^ffloresces on exposure to air. Soluble in 31 parts of water, 
sparingly in alcohol (90 p.c.), almost insoluble in ether and chloroform. 
Aqueous solution neutral to litmus. 

B.P. Dose.— J to J gr. or 0.008 to 0.02 grm. 

MORPIIIMAR ACCTAS 

Morphine Acetate. (Not oilicial) 

Source.— The carefully dried salts obtained by neutralising morphine 
with acetic acid. A white crystalline or amorphous powder. Solubility,—’ 
1 in 2^ (almost) of water, 1 in 100 of alcohol (90 p.c.), 1 in 5 of 
glycerin. 

Dose.— ^ to ^ gr. or 0.008 to 0.02 grm. 
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Additional Non-official Preparations 

1. Morphina.->The chief alkaloid of opium. A Avhite crystallino- 
powder. Soliibilitif,—! in 1000 of cold water, 1 in 100 of alcohol, 1 in 
10 of oleic acid. Dose, — 0,00^ g:ra. or J frr. 

2. Dionin. Syn—EtlufUMorphive Hydrochloride,, U,S.P, — A white 
or yellowish crystalline powder, soluble in water. Pleasant substitute 
for morphine without its undesirable effects. Recommended in 
morphine habit. It has properties intermediate between morphine 
and codeine, but does not depress respiration to the same extent as 
morphine. Relieves dry hackiny couyh. Useful in bronchitis and 
whoopiny conyh, A useful anodyne in ylaucomn, iritis^ corneal ulcers^ 
etc., when used locally. Dose, U.S,F. — 0.016 g^rn. or 1 or. 

3. Morphinse Sulphas, U.S.P.— Colourless acicular crystals. Sohibi- 
Uty,~l ffui. in 15..5 c.c. of water, freely in hot water. Dose, U.S.F,— 
0.008 gm. or J gr. 

4. Papaverine Sulphate. — A white crystalline soluble salt. 
Antispasmodic in intestinal, biliary and renal colics and bronchial 
asthma. Useful in voinitiny of pregnancy and after anesthesia. It 
has no action on the heart. In anyina pectoris. Dose. — 2 to 4 grs. by 
mouth or hypodermically. 

5. Dilaiidide.— of diliydromorphiue. Colourless, 
bitter crystals, freely soluble in alcohol and water. Resembles 
morphine in action as analgesic. Affects respiratory centre like 
morphine. Used as a substitute of morphine, does not cause severe 
constipation and is less liable to form habit. iJo.s'c.--0.()012 to ().()()25 
grin, or to gr. by mouth ; 0 002 grin, or y/.T gr. subcutaneously. 

6. Eukodal.— Hydrochloride of dihydroxycodeinone. Prepared' 
from thebaine. A sulistitute for morphine as an analgesic and 
sedat ive. Depresses the vagal centre. Used in all cases where 
itnyrphine is indicated. Does not produce vomiting or constipation. 
Though firepared from non-habit forming drug it is liable to produce 
a habit. iJose.— As analgesic, 0.005 to O.OI gnu. or 1 to 2 tablets. 

Phakmacouogy op Ofium and Mokphink 

Externally. — Opium and its alkaloids have no action 
on tlie sensory nerve endings or on the peripheral nerves. 
As morphine is absorbed to a slight extent from the un- 
broken skin and freely from the mucous membrane there 
may be some central analgesia. 

Internally, Mouth and stomach.— In moderate doses 
opium causes dryiu^ss of the mouth, tongue and throat from 
diminished secretion due to its depressant action on th(5 
secretory centre of the salivary and the mucus glands. 
In the stomach small doses (iV gr.) diminish the sensa- 
tion of hunger and slightly increase its movements ; but 
larger doses cause contraction of the pyloric sphincter and 
relaxation of the fundus, and retards the passage of its 
contents by several hours. The gastric movements are 
diminished and the secretion is reduced, though it is 
subsequently increased. Opium therefore relieves pain, 
lessens appetite and retards digestion. These effects are 
central and observed after the drug is absorbed. It often 
causes nausea and vomiting which are not due to irritation 
of the gastric nerves, since they are not so marked in the 
early stage, but occurs during recovery from its effects and 
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even when used subcutaneously. It is possibly due to the 
formation of some compound with an a[)oinoiphine effect 
on the centre. The centre is subsequently depressed, and in 
poisoning afferent impressions or direct emetics do not 
induce vomiting. 

Intestine.— In the intestine opium produces constipation, 
reduces secretion and relieves pain. The cause of constipa- 
tion has been the subject of much controversy and has been 
diff’erently cxj)laincd by diff'erent observers. While some 
demonstrated diminished peristalsis, others claimed marked 
stimulation. Apart from individual variations, it is possible 
that the presence of other alkaloids, specially papaverine and 
narcotine, which have a strong depressant action on 
peristalsis, may be responsible for the difference in the 
effects produced. All recent observations however tend to 
indicate that Avith morphine the peristaltic activity is 
diminished or unchanged in the jejunum and increased in the 
ileum and large intestine, which in the case of the latter may 
take the form of spastic contraction. These eff ects su|)press 
the normal peristaltic Avaves and retard the ])assage.of the 
contents downwards. The spasm of the ileo-ciccal and anal 
sphincters together with the tonic contraction of the ])yloric 
sphincter, already referred to, alloAv the food materials to 
remain for a longer time thus helping more complete absorp- 
tion of Iluids and accumulation of ins])issated ficcal mass. 
Moreover owing to the ce.ntral effect, the rectal sensation is 
diminished and the defjccation retlex becomes sluggish. 
Opium therefore is a sedative, astringent and anodyne to 
the bowels. It also relieves, through central effect, pain and 
irregular j)eristalsis thus relieving colic. In intestinal colic, 
therefore, opium by relie\ ing sf)asm may cause evacuation 
of the bowels. TJie secretion of pancreas is diminished by 
its direct action on the gland. 

To sum uj) the ditlVuent factors concerned in y)roducing 
constipation : — (1) delay in emptying the stomach owing 
to pyloric spasm and relaxation of the stomach Avail ; ( 2 ) 
diminished reflex ])eristalsis owing to loss of sensation ; (3) 
spasm of ileo-cmcal and anal s])hincters : (4) s])astic con- 
traction of the colon ; and (5) sluggish rectal sensation and 
defalcation reflex. 

If a large dose is introduced directly into the circulation 
of animals like cat or dog, it causes vomiting and juirging 
through increased tonus and peristalsis of the muscles of the 
intestine. No such effect is however observed in man even 
in poisoning or when a large dose of mor])hine is given as 
injection, except vomiting. It has been suggested that the 
action of morphine depends on tAvo factors, one wdicn the drug 
is in the blood and the other AAdien excreted into the gut. 
Augmented peristalsis occurs during the time the drug 
in circulation and is duo to a depressant eft'ect on the 
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sympathetic ganglia, splanchnic being the inhibitory nerve to 
the intestine. When the drug is excreted into the intestine 
the effect is opposite to augmented peristalsis and it is for 
this effect that opium is extensively used and is due to some 
-effect on the peripheral nervous mechanism. It should be 
noted that opium is superior to morphine in relieving 
intestinal pain and producing constipation, due firstly to its 
slow absorption, and secondly to the presence of isoipiinoline 
derivatives, viz., jiapaverine and narcotine which induce im- 
mediate relaxation of the plain muscles. 

Liver. — Hiliary secretion is considerably reduced, causing 
the stools to be pale or clay-coloured, or jaundice may set in. 
The amount of sugar in diabetic urine, and that of urea and 
carbonic acid, according to some authorities, are diminished. 

Blood and circulation. — Morydiinc is rapidly absorbed 
from all mucous surfaces and soon disappears from the blood 
being partly fixed in the organs but largely destroyed, so 
that only a small fraction can be recovered in the auto])sy. 
In moderate doses it has very little effect on the heart, 
except that it is slowed from stimulation of the vagal 
<5entre, and slightly strengthened in force. This effect is 
antagonised by atropine. The cardiac muscles are only 
indirectly affected in large doses through low blood-pressure 
and asphyxia. But the circulation remains fairly good till 
the last ; in fact death in opium poisoning is not due to the 
failure of the heart, hut to the paralysis of the respiratory centre, 
as will be seen presently. The blood-pressure is not in- 
fluenced in therapeutic doses, and excepting the flushing of 
the face no change is noticed in the peripheral vessels. 
During asphyxia the face becomes cyanotic and of purple 
colour due to the vessels remaining dilated. As asphyxia 
advances the pulse may become slow, while the blood-pressure 
varies depending upon the vaso-motor centre and the heart, 
^ince these effects can be abolished by aerating the blood 
sufficiently by artificial respiration these effects are indirect 
through the respiratory centre. 

Respiration. — In small non-narcotic doses morphine will 
quiet the respiration, making it slow specially if it was quick, 
and increase its depth if it was shallow. In larger doses it 
causes depression of respiration and in cases of poisoning 
the respiration becomes very slow, even down to three or 
four per minute. The individual respirations eventually be- 
come shallow and irregular and before death assumes Cheyne- 
Btokes type. During natural sleep and also in sleep following 
a hypnotic the breathing becomes slow because less oxygen 
is required for the inactive body, but the CO 2 content of the 
blood remains unchanged. In morphine poisoning the CO 2 con- 
tent of the blood is increased and in large doses the respira- 
tory centre loses its sensitiveness, and greater than normal 
percentage of CO 2 is required to bring about respiration. 
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Morphine and its derivatives depress the excitability of the 
respiratory centre. Death takes place from paralysis of the 
centre and asphyxia. The cough centre is also depressed, 
in fact morphine, dionin and codeine reduce the sensibility 
of the cough centre in very small doses. 

Bronchial muscles are slightly relaxed by therapeutic 
doses of morphine, but more j>owerfully by papaverine and 
narcotine. This relaxation is of value in giving relief in bron- 
chial spasm. Unless there is nausea, the secretion of mucus is 
diminished, possibly due to suppression of cough and longer 
stay of the mucus in the bronchi, and consequent absorption 
of the water. 

Nervous system. — The chief action of opium is on the 
nervous system. In small doses, it first excites the higher 
faculties. During this stage, with a few the excitement is a 
pure exaltation of feelings, the imagination being pleasantly 
excited with a sense of liappiness and comfort and the animal 
tendencies are set free. With others, the intellectual activity 
is heightened, and they can concentrate t heir energies better 
on a particular object. But in the majority of cases, the 
excitability is not uniform. Depression soon follows excite- 
ment with lessemul sensitiveness to pain and other disturbing 
factors thus promoting a dreamy, abstracted state of mind 
conducive to sleep. After Avaking, there is a feeling of 
headache and nausea. In this stage, the higher psychical 
centres are first depressed and then the lower ones. In fact 
opium acts on the cerebral centres in the reverse order of 
their development and forms an illustration of the “law of 
dissolution.’’ Hearing, sight and cutaneous sensibility be- 
come blunted, and the sleeper feels no pain. Opium therefore 
resembles alcohol or chloroform in its etfccts on the central 
nervous system, but its action is directed more to the 
respiration and pain sensation, both of Avhich are depressed 
in doses which have little effect on general consciousness. 
In fact morphine has a specific action in relieving pain in 
non-narcotic doses which it does by depressing the tracts 
by which the pain sensations reach the consciousness. If the 
dose is large, the excitement is only momentary or absent. 
Coma soon sui)ervenes with a profound depression of the 
cerebrum and reflex excitability. The medullary centres 
are affected by morphine : the vagal and the vomiting 
centres are stimulated, while the respiratory and the cough 
centres are depressed. The oculo-motor centre is stimulated 
causing contraction of the pupil. 

Because of the depressant effects on the brain morphine 
is valuable as a pre-ansesthetic hypnotic and is given prior 
to an operation to relieve the x>atient’s anxiety and to render 
him indifferent to subsequent happenings. It also potentiates 
the action of volatile aniesthetics, and is often given with 
atropine to reduce salivary secretion. 
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While depression of the central nervous system is marked 
in morphine poisoning in man, its effects on lower animals 
are peculiar. Thus in cat it causes wild delirium, restlessness 
and excitement for a considerable time belbrc any signs 
of narcosis appear. In dogs the cardio-inhibitory centre is 
stimulated, and convulsion, vomiting and purging follow. 
As a rule relatively larger doses are required to elicit any 
effect in lower animals than in man. 

Spinal cord. — Doth iuori)hine and opium, more ]>articu- 
larly the latter increase the retiex excitability of the cord. 
In lower animals, e.g., frogs and cats, this is more marked 
and may bo followed by convulsion of the strychnine type. 
In man the reflexes are depress(‘(l, but no muscular re- 
laxation is noticed as hap])cns after chloral or bromides. 
Hometimes however it produces convulsion in man, but how 
far this is due to asphyxia or to morjdiine is ditlicult to say. 

Nerves and muscles. — The motor and sensory nerves 
are similarly affected. In the same Avay, it depresses the 
afferent nerves of the viscera. There is no comi)lete loss of 
muscular power or irritability, for even in severe opium 
poisoning, a patient can be made to walk if support(;d. 

Uterus. — Barbour has shown that in therapeutic doses it 
has no effect on normal uterine contraction of the animal. 
During labour it dedays progress of the child and may be of 
use in checking threateming abortion from its sedative effect 
on the uterine muscle. 

Temperature. — It reduc(is temperature by loss of heat 
from dilated ])erii)heral vessels, diaphoresis, and ])artly from 
diminished movements by Avhicli less heat is formed. 

Eye. — In morphine poisoning the pupils are contracted to 
a pin point, and they are conti:acte<l even in small doses. The 
effect lasts till asphyxia sets in when they are widely dilated. 
This effect disappears when the oculo-rnotor endings are 
])aralysed by atropine, but it is not affected by cocaine which 
stimulates the sympathetic endings. The action is central, 
since when dropped into the eye or injected into the 
excised eye it has no effect. It has been suggested (xMayer 
and (xottiieb) that it depresses the inhibitory imjnilses which 
normally keep the oculo-motor tone in abeyance. The intra- 
ocular tension is increased. 

Kidneys. — The secretion of urine is not affected by o])ium, 
although there is some retention of urine from spasm of the 
sphincter of the bladder in toxic dcses, though it may also 
occur even in therapeutic doses. Morphine is found unchan- 
ged in the urine. There is a chance of mori)hine being 
reabsorbed from the bladder. 

Skin. — Opium is a diaphoretic, acting by directly stimu- 
lating the sweat glands, and by dilating cutaneous vessels 
even in small doses. Before death there is copious perspira- 
tion due to asphyxia. It may cause itching and a rash. 
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Secretion. — It diminishes every secretion of the body 
*6xcept that of the skin and the niainmary ^?lands. 

It may cause poisoning: througrh milk to suckling babies, 
and since it y>asses through the j)lacental circulation to the 
foetus, tlie latter may be killed in utero. 

Elimination.— Morphine is excreted by the gastro-in- 
testinal tract even when used hypodermically and conti- 
nues to he found in the stomach all througli the period 
of morydiine action. Traces have also been found in the 
milk and sweat. The rest is oxidised into inactive oxydi- 
morphine, some of which is excreted in the urine. The 
amount excreted Avith the urine is less at tlu^. beginning 
when most of the alkaloid is found in the stomach. Later 
it is increased. 

Acute toxic action.— Poisonin*]: by opium is very common in India 
especially in Bengal. It is chiefly suicidal, and is inoro frequent 
amongst the Indians. In most cases it is mixed with oil before 
swallowing. Kxciteinent in such a case is very brief or none at all. 
Drowsiness and stupor soon follow. The patiimt may be roused at 
first, but soon ])asses into a profound coma, and no external stiinnlns 
can rouse him then. The pupils contract to a pin’s point, surface 
becomes cold and clammy; face and lips livid; ]>nlse very av oak and 
slow; respiration slow, irregular and at the end stertorous; finally 
the patiiMit dies from asphyxia. A few minutes before death, pupils 
dilate. P.M. appearances are like those of suffocation. 

Antidotes. If opium or morphine is swallowed, emetics, stomach- 
pniiip, or apoinorphine to } gr. suhcntaneously. Potassium per- 
manganate is a chemical antidote (1 gr. neutralises 1 gr. of morphine) 
and its solution (I to <S grs. in 4 to <S ozs. of Avater) should be giv(*n at 
once if the quantity of ])oison is unknown or large, before emetics or 
washing. A weak solution of Liquor Potassii J*<‘rmanganatis (IJ dr. to 
tepid Avater 1 pint) should be employed as a wash for tlio stomach. 
1'he special danger is the failure of respiration, therefore respiratory 
stimulants in the form of hot black coffee should be ns(‘d. Atropine 

gr. should be giv<‘n to excite the centre hut in larger doses it tends 
to weaken the respiration. Strychnine jj',, gr. hy])od(‘rmically, repeated 
every 2 or hours for heart and lungs. Similarly, artificial respiration 
and inhalation of nitrite of amyl. Alternate cold and hot affusions, 
flagellations, or tayis iqion the forehead Avith linger-nails, sinapism, 
electricity, smelling salts to the imse, and making the patient walk to 
and fro, should he adopted to keep the patient awake. Oxygen inhala- 
tion is also recommended. The treatment is to be kept up for 
several hours until the danger is over. Some recommend washing the 
stomach now and then as opium is excreted in it, hut that is un- 
necessary, as the quantity is infinitesimal and fhe exhaustion is 
rather overmuch. 

Chronic toxic action or Morphinomania.— IkM’sons soon get habi- 
tuated to the use, and can consume large (piantities. It is therefore 
necessary that the i)n.tient should remain ignorant of the drug. India, 
Turkey, Persia, and China are the principal countries where the drug 
is hahitnally indulged in. Morpliiiiomania exists also in England. 
In India opium is either eaten or smoked. Moderate doses (5 to 20 
grs.) daily do no harm, hnt madak and cimndw smokers are a disreput- 
able set. Moral depravity, emaciation, ameinia, imiscnbir Aveakness, 
physical depression, feeble and small pulse, tremor, slight ataxy, loss 
of appetite, indigestion, sluggish bowels, insomnia, drowsy feeling, 
sexual impotence, amenorrhoBa, small pupils, are the principal symp- 
toms of morphinomania. 
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Treatment,— (rmf/ Mai rodiictioii is the best plan. Tea, cocoa, 
aininonia may be given to ward otf depression and collapse. Some- 
times small doses of alcohol may be necessary. If an opium-eater be 
suddenly deprived of Ids accustomed dose of the drug, cerebral excite- 
ment, restlessness, pain in the stomach and a burning sensation in 
the back give great trouble. These symptoms are due to the forma- 
tion in the tissues of an acriil irritating substance called “oxydi- 
morphine.” Hence tlie necessity for gradual reduction of opium so 
as to allow of the elimination of the product. 

Diagnosis of opium poisoning. -This falls under the province of 
medicine. HoAvever, a few hints will enable the reader to form a 
correct diagnosis. (1) From alcoholic coma. -Take a careful histot'y. 
Smell of breath may not help always, as the opium and alcohol may 
be taken together or one after the other, or some one may have given 
it later. Pupils are contracted in opium poisoning, and normal or 
dilated in alcoholic poisoning. External rouses the patient 

more readily in alcoholic coma than in opium poisoning. Stomach- 
pump will guide in some cases. (2) Cerebral haemorrhage. — History. 
Pupils are unequally contracted, but if the haunorrhage is in the 
pons, they may be contracted and render the diagnosis more ditlicult. 

of limbs occurs on one side. Temperature generally falls in 
the beginning and then rises. (3) UraBmia.— Comrt l(\ss profound. 
Albumin in th(^ urine. Sometimes convulsions alternating with coma. 
Examine for hijpertropluj of the left ventricle^ arteriosclerosis, ami 
retinal clianfies* (4) Diabetic coma, by the breath «and the ])resence of 
suffar and diacetic acid in the urine. (5) Epileptic coma after a tit^ 
coma less profound, dilatation of pu|)ils. E.xamine for Bahinski’s sipu, 

(6) Hysterical stupor by its characteristic s>;mptoms and history. 

(7) Chloroform, ether, and carbolic acid poisoning, by smell and oilier 
spe<5ial symptoms. 

Modifying influences.— Many circumstances modify the 
action of opium. (1) Age. — Cliildren are more susceptible to 
poisoning. An infant under one year should not have more 
than ^ to 1 m. of tlie tincture. (2) Sex. — Women suiter more 
from after-effects than men. To a nursing mother it must 
be given with caution. (8) liliosyncrasy. — Some cannot take 
opium without brain symptoms, such as insomnia or delirium, 
while others suffer from gastric irritation. The writer had, to 
treat a woman in whom moridiine ^ gr. given hypodermically 
produced fainting, vomiting, and collapse. (4) Habit. — To- 
leration is readily induced, when large doses become neces- 
sary to produce the desired effect and gradually lead to 
opitim habit. The writer knew a person who used to take 
40 grs. of morphine daily. (5) Diseases. — Acute painful 
diseases require larger doses. Subjects of Bright’s disease 
cannot bear much opium, and it should be given to them 
with great caution, also to persons suffering from cardiac, 
pulmonary, and renal diseases, cerebral congestion, and 
alcoholism. (7) Drugs. — Chloral hydrate, potassium bromide, 
chloroform, etc., increase its soporific virtue, while bella- 
donna removes constipation when given in combination. 

Difference of action between opium and morphine.— 
Though the description of the pharmacology of opium given 
in these pages applies also to that of morphine, yet there 
are certain differences, which are detailed on page 177 : — 
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Opium 

1. Preparations less soluble, 
♦slowly absorbed. Aetioii slow, 
but more lasting?. 

2. Its several constituents, 
such as tliebaiiu*, codeine, narco- 
tine are convulsants. 

3. Action variable on account 
of varyiuf? composition. 

4. (h)nstipation, nausea, and 
indi<?estion more fr(‘quent. 

5. Iletter diaphoretic. 

0. L(‘ss sedative and less 
so]K)rific. 

7. (Jrently rculuces tlie su^ar 
of dialxd ic urine. 

S. Local acdion more marked i 
on the int(\st ines. i 

1). Camiot be administered i 
hypod(‘rmicaIly. I 


Morphine 

Preparations more soluble, 
readily absorbed, action quicker, 
but not so Iastinj;(. 

Morphine not so in man. 


Action definite on account of 
definite composition. 

(hmstii)ation, nausea, and in- 
dijxestion less frequent. 

Feeble or no diaphoretic. 

More sedative and more 
soporific. 

No appreciable effect. 

Less mark(‘d on the intestines. 

Pan be administered hypo- 
dermically. 


Antagonists. -A tro])ine, caffeine, cocaine, physostifrmine, and 
strychnini^ are anta‘z:onistic to some action or other of morphine. 
Put th(^ antagonism betwtuui niorpliine and atroj)ine is given beloAV 
in detail: 


Morphine 

1. (huebral convolutions 
dejiresscd. 

^ 2. Kespiratory centre <le- 

2 ^ pressed. 

M 3. Intestinal pcuistalsis 

depressed causing constipa- 
tion. 


/ 


c 

o 


4. Stimulates the vagus 
centre and slows the pulse. 

5. Pupils roiflracted 

through th(^ effect on the 
pupillary centre. 

(). Diaphoretic by speci- 
fically dilating tlie cutaneous 
vessels. 


Atropine 

Perebral convolutions sti- 
mulated. 

Hespiratory centre stimulated. 

Intestinal peristalsis regulated. 
No const ijiat ion. 


Depresses tlie vagus nerve 
endings and rpiicktiis the 
pulse. 

Dapils (lilafed through the 
paralysis of the third nerve 
endings. 

Anhjfdrotic through the ter- 
minal nerves in the glands. 


Though morphine and atropine are not true antagonists, 
yet they are useful antidotes to each other in poisoning. 
The two drugs are however synergists in certain respects. 
Thus both first s timulate and then depress nervous centres, 
the vaso-motor centre and the sensory nerves. They are 
therefore partial antagonists and are used in combination to 
avoid certain untoward results of morphine without losing 
the useful ellects. They are useful in combination in renal 
and hex)atic colic, both of which relieve spasm and atropine 
obviates the nausea which follow s the use of morphine alone. 

Action of other opium alkaloids. — The important alka*- 
loids are, morphine, narcotine, papaverine, codeine and the- 
baine. Of these morphine, codeine and tliebaine are phenan- 
threne dcrimtivesy while papaverine and narcotine are 4so- 
12 
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quinoline derivatives. The latter group are depressants to 
the smooth muscles. 

Papaverine is a powerful antispasmodic and relaxes all 
involuntary muscles specially when spasmodically contracted. 
Lowers blood-pressure from v^aso-dilatation of the splanchnic 
area. The action on the central nervous system is between 
codeine and morphine. Small doses induce sleep, but large 
doses do not make it deeper. Not an analgesic. Narcotinc 
resembles more papaverine in relaxing the plain muscles. 
Thehaine is not a depressant but is a convulsaiit like 
strychnine through its edect on the cord ; it is however less 
active than strychnine. 

Thekapkutk'S 

External Uj . — Opium is chieily used as a local sedative 
and anodyne. Hot ])oultices or fomentations containing opium 
or with laudanum sprinkled, are often employed to allay the 
pain of pleurisy, rheumatism, peritonitis, lumbago, in- 
flamed joint, etc. Earache is relieved by laudanum mixed 
with ecpial amount of glycerin. Opium or morphine su])])o- 
sitory, and the gall and opium ointment often allay tin*, 
pain of anal fissures and piles. Opium injection per rectum 
relieves rectal tenesmus, urethral spasms, or pelvic pains. 
Neuralgic pains are better relieved when inorf)hine is used 
hypodermically. 

Internalhj , — Opium is a remedy par excellcuce for remov- 
ing pain, subduing excitement and irritation, and inducing 
sleep. 

Mouth and stomach. — Opium or morphine allays gastric 
pain. Thus it is very useful in ulcer, cancer, and gastritis 
produced by alcoholism. Morphine with bismuth markedly 
relieves gastrodynia with or Avithout heartburn. 

Intestines.— Of all tlie drugs wo have for diarrhoea 
opium is the most valuable both in the acute, chronic and 
tubercular varieties. In lienteric diarrhoea where the half- 
digested food is simply swept down the canal by the exces- 
sive peristalsis, opium acts remarkably well. It is desirable 
to administer one or two doses of opium in diarrlnea or 
dysentery after the expulsion of the offending matters. It 
is usually combined with bismuth in diarrheea and castor oil 
in dysentery. In the early stage of cholera, especially Avhen 
preliminary diarrhoea is the prominent symptom, opium may 
be usefully employed, but not in the cold stage. In typhoid 
fever it serves a double purpose by controlling wakefulness 
and delirium and subduing diarrluna. A rectal injection of 
starch and opium may sometimes relieve where the ordinary 
method of administration by the mouth has failed, especially 
in dysentery. It relieves intestinal colic caused by sharp 
contractions of the bowels. 

Enema Opii (0*5 to 6 p.c. in mucilage of starch) 2 to 4 oi. 
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is serviceable in various ways, by checkin^^ Ilux, subduing 
local irritation, pain and spasm of the rectum and neighbour- 
ing structures, and setting at rest tlie pelvic organs. A mor- 
phine suppository generally averts a rigor likely to follow 
catheterisation or abdominal operations. To soothe local 
pain, an ordinary dose is enough for rectal injection, but a 
large dose is rexjuireil to induce sleep. 

Heart and blood-vessels. — Opium, preferably morphine, 
is sometimes used in diseases of the heart. There can be no 
(question tliat unmistakable relief is alforded by morphine 
injection in the dyspnoea of heart disease and of blood- 
vessels, and in angina pectoris. xV single injection of ^ gr. 
brings on refreshing sleep from which the i)atient wakes 
wonderfully revived ; but it cannot relieve cardiac dyspmea 
caused by the pressure of serous and dro])sical fluid. If 
the kidneys are diseased opium is said (olxi contra-indicated, 
though Osier, Mackimzie and others recommended the ad- 
ministration of morphine in renal <lyspn(ea and unemic con- 
vulsions, ^ gr. subcutaneously. l>elladonna may be use- 
fully combined to counteract tlie <lei)rossing intluence. 

It is an excellent haanostatic in int(‘rnal Inemorrhage 
specially in intestinal and pulmonary bleeding. In the 
former, it is of special value because of its special action on 
the mov(unents of the intestine ; and in tlie latter, it not 
only slows the heart and reduCH^s blood-pressure, but lessens 
cough, produces slec}), and removes mental anxiety. 

Respiratory tract. — Opium relieves ron(jU and should 
not tlioreforc be prescribed indiscriminately. When the 
cough is harassing and freipient, without much expectoration 
and without any tendency to asphyxia or lividity, due to 
reflex irritation or from excessive irritability of the nerves, 
as in pleuritis, opium is justly and admirably indicated. 
Hut, when the act of coughing is only to empty the bronchial 
tubes of the abundant secretion, as in the bronchitis of the 
aged and infirm, or of the weak and young, opium is positive- 
ly injurious ; for it leads to inspissation and retention of 
the mucus. In phthisis where the tubercles press upon the 
nerves, and give rise to reflex cough, opium may be given 
with benefit. In the same way, by the local application of 
morphine to the throat, in the form of linctus and lozenges, 
many reflex coughs can be relieved. Sometimes it gives 
marked relief to the spasm in whooping cough ; ^ to 2 ms. 
of the linctus every hour, or gr. every 3 or I hours, accord- 
ing to the age of the child, should be continued until the 
whoop disappears. It should bo given with great caution in 
asthma, lest it should create an opium habit, but instances 
are common where the habitual use of opium cured asthma. 
The sharp stitch of acute pleurisy or pleuro-pneumonia 
is relieved, as if by a charm, with a hypodermic injection 
of morphine. It may be used in the early stage of pneumonia 
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to relieve pain and distress, but should bo avoided in the 
later stage specially Avhen there are signs of respiratory 
failure. A dose of Dover’s pow<ler often cuts short an attack 
of acute coryza and gives relief in influenza Avhen taken 
with acetylsalicylic acid. 

Nervous system.— (1) As a hypnotic, pure and simple, 
morphine is inferior to chloral hydrate, but for sleeplessness 
due to pain or irritation, it is a sovereign remedy. It is 
often used in the insomnia of acute diseases, in mania and 
alcoholism, and in the restlessness of visceral diseases. 
But the gradual tendency nowadays is in many of these 
diseases to combine it with chloral hydrate, either alone or 
with the addition of bromides, especially so in iminia and 
delirium tremens. (2) Its superior value as an anodyne has 
been long recognised. A hypodermic injection of morphiiui 
(4 rern^ves biliary, lead and intestinal colics, 

sciatica, facial and other kinds of neuralgias, severe pleu- 
rodynia. The pain of fractures, dislocations or other 
injuries, of acute rheumatism, dysmenorrba‘a and malignant 
disease are only a few instances whon^ opium or morphine 
can be most usefully emjdoyed. In short any pain, inllam- 
matory or otherwise, is relieved by opiat(^s. It is to be noted 
thatsuflerers from pain can consume large (piantities Avithout 
poisoning. (M) As an antispasmodic, opium is soimdames 
used in epilepsy, hysteria or chorea for various reasons. 

It is valuable as a pre-anaesthetic hypnotic (sec page KM) 
and is sometimes used to prolong chloroform anaesthesia, 
and Avhen combined Avith scopolamine ])roduces suflicient 
aiijesthesia, to perform operations. For this ])urpose mor- 
idiine 4 and scopolamine gr. is giA^m in two inj(^c- 
tions. This combination has also been used during labour, 
the so-called “twilight slec[).” 

Cord . — The pains and spasms of certain diseases of the 
cord, such as locomotor ataxy, are subdued by the subcuta- 
neous injection of morphine. Morphine is sometimes gi\H?n 
to arrest the convulsions of tetanus and strychnine poison- 
ing. A medical man by mistake took 40 ms. of liquor stry- 
chnine, and 80 ms. of liquor morphime put a stop to the 
threatening convulsion, he being a daily eater of morphine 
h gi’*. 

Kidneys. — As morphine is not rapidly eliminated by the 
diseased kidneys, it should be given Avith caution in Bright’s 
disease, for instances have occurred Avhere small doses have 
produced fatal results. But a hypodermic injection of 4 gi- 
of morphine has occasionally been found to remove uraemic 
insomnia, uraemic convulsions and uraemic or cardiac 
dyspnoea, and one is justified in taking this risk under these 
conditions. As it reduces the sugar in diabetic urine, opium 
and codeine are employed in diabetes mellitus. 

Skin .—As a diaphoretic, Dover’s imwder is used in a 
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variety of diseases, such as cold, influenza and slight inflam- 
matory conditions. 

Uterus. — Opium is invaluable in arresting a threatening 
abortion. It must be given in large doses, laudanum in 20 
or 30 ms., or the extract in 1 gr. doses every 3, 4 or 6 hours, 
as indicated. Sometimes a suppository or an enema succeeds 
better. It is also used to relieve after-pains. 

Malaria. - It is a fact that opium-eaters are less liable to 
malarial poisoning, and they enjoy better health in malarial 
districts. Opium occasionally cures malarial fever Avhere 
(piinine fails, or the two drugs combined are more success- 
ful than either given alone. This ettect is possibly due to 
narcotine which is used in chronic cases eitlicr alone or 
with quinine. The writer has seen a few cases of fllarial 
fever checked by the habitual use of opium. 

Mode of administration. — ()])ium and morphine can be 
administered by (1) the mou/// as pill, i)owder and mixture ; 
{2) per rectum^ as sup])ository or enema ; (3) cncpidermicalhi^ 
as plaster ; (4) epnterinlcaUp, as liniment ; (5) hupodermicallyy 
when the pain is very severe, such as colic or neuralgia. 

Contra-indications.—It should not be used in 

(a) (edema of the lungs, and Oheync-SInkes breathing ; 

(h) inflammatory and congestiv(‘. slate of the cenlral 
nervous system, e.//., meningitis, fever, in overwork and in 
cerebral congestion with a tendency to a])()])lexy ; 

(c) acute dilatation (])aralysis) of stomach or bowels ; 
and nsed with cant ion in 

(d) nephritis, especially when there is a tendency to 
uraemia ; 

(c) infaiK'y and old age ; and 

if) in all chronic painful diseases on account of the risk 
of formation of a habit. 


€OI>EIXA 

Codeine. 

Syn.— Mothylniorpliiiu*, U.S.P. 

Source, -ft is iiiorpliiiie iiietliyl etli(‘r. an alksdoid obtained from 
opium, or pr(q)aie(l by the inetliylation of morphine. 

Characters.— (hilourless, traiisliieeiit crystals, or a. crystalline pow- 
d(U’; odourless; taste, hitter. Sohdde in 120 parts of watm*, readily in 
alcohol (90 p.c.), in 20 ])arts of ether, freely in chloroform. 

B. P. Dose.— i to 1 gr. or 0.016 to 0.06 grm. 

CODEIIVAE PllOSPlIAS 

Codeine Phosphate. Ci8ir2iN03,P04,Il20 

Source.— Tlie phosphate of the alkaloid codeine. 

Characters.— Colourless, acicular crystals, or a crystalline powder ; 
odourless ; taste, hitler. Soluble in 3.5 parts of water, in 350 parts of 
4ilcohol (90 p.c.), sparingly in ether and chloroform. 

B.P. Dose.— i to 1 gr.'o'r 0 016 to 0*06 grm. 
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NON-OPFICFAI. PREPARATIOKS 

1. Linctus CodeinsB, B.P.C.— ("odeine Pliosphato i gr. in 1 dr. Sy ritp- 
of codeine phosphate 50, citric acid 1*75, emulsion of chloroform 5,. 
glycerin 16*50, mucilage of tragacanth q.s. to 100. Dose. — i to 1 dr. or 
2 to 4 mils. 

2. Codeinse Hydrochloridum.— A Avliite crystalline powder, freely 
soluble in Avater. Dose. — [to 1 gr. or 001 6 to 0*06 (i. 

H. Codeinse Sulphas, U.S.P. In long, glistening, whit(‘, needle- 
shaped, crystals or rhombic prisms, or as crystalline powdtu*. Efflo- 
rescent. Dose.^ U.S.P. O.iY^ gni. or \ gr. 

4. Apocodeinas Hydrochloridum.— A greyish powdcu* soluble in 
water. Sedative and increases iittesfinal peristalsis by depressing 
sympathetic endings, therefore antagonises the action of atropine. 
30 ms. of a 1 p.c. solution used hypodermically acts as a pnnjatire. 
Dose. — to 1 gr. or 0*006 to 0*0(5 (i. 

5. Dicodide. — I )ihydrocodeinone acid tartrate. Similar to dilaudide. 
Also makes the respiratory centre less sensitive to /)o.s’c.— to 
■iV gr. or 0*004 to 0 005 (i. 

(5. Syrupus Codeinse Phosphatis, B.P. 1014.— (’odeine ])hosphate, 
5 grm.; distilled water, 20 mil; syrup, cps. 1000 mil. Strength 
J- gi*. in 1 dr. Dose.— }, to 2 dr. or 2 to S mils. 

Pharmacotahja^ 

InfernaUfj . — Codeine is a. feeble narcotic, becunse it does 
not depress the cerebral convolutions so actively as inor- 
pbine, but it excites. the cord more. It is therefore inferior 
to morphine in relieving pain and producing sleep. It docs 
not produce nausea or vomiting, but causes constipation. It 
does not cause a habit, and is less depressing to the res- 
piration than inorxdiine, but it Avill relieve cough in doses 
insullicient to relieve pain. It is a great paralyser of the 
visceral nerves, for it has been found tliat after its ad- 
ministration, irritant poisons, such as arsenic, produce 
neither vomiting nor purging. Codeine decidedly excites 
the spinal cord i)roducing muscular tremor and increased 
reflex excitability when used in slightly beyond the hypnotic 
doses. It lessens the amount of sugar in diabetes. 

TiIKKA PKl TK’S 

hitemalhj . — On account of its sedative inlluence on the 
visceral nerves, it soothes the hacking cough of phthisis 
and visceral neuralgia. Syrupus codeinm in 1 to 2 dr. 
doses, alone or with syrup of Virginian prune, is a good 
preparation for allaying cough. Sometimes it is used with 
advantage in insomnia due to pain in some peripheral 
regions, Avhen it should be given’ in 1 or 2 gr. doses, ca cry 
4 or 6 hours, till sleep comes on. But its chief use is in 
the treatment of diabetes mellitus, in Avhich case it can 
be given in the form of a pill. The phosphate being more 
soluble than the alkaloid can be used in a mixture. It is 
highly efficient in abdominal and pelvic pain, specially Avhen 
OA^arian in origin. 

Apocodeine resembles apoinorphine in its action, but is^ 
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a better expectorant and less efficient emetic than the latter. 
.30 ms. of a 1 p.c. solution is used in bronchitis, and the 
same amount when used hypodermically acts as a purgative. 

DIAMORPHINAS; llYDROClILOlilDUM 

Diamorphine Hydrochloride. C2iH23N05,nCl,H20 

Syn.— Heroin Hydroehloride : Diacetyl-inoiphine Hydrochloride. 

Source.-- rhe hydrochloride of an alkaloid obtained by acetylation 
of morphine. 

Characters.- A white, crystaIlinei)owder ; taste, bitter. Sohfbilitij , — 
1 in 3 parts of water, 1 in IJ parts of alcohol (90 p.c.). 

Incompatibles.- Acids and alkalies which decompose it. 

B.P. Dose. to i gr. or 0 0025 to 0*008 grm. 

X ON-OFFICIAL Pl{EI‘AKATTONS 

1. Elixir Diamorphinae et Pini Co., B.P.C.—Each dr. contains gr. 
diamorphine hydrochloride, l.V ms. oil of pine, and gr. terpin 
liydrate. Dose! to 1. dr. or 2 to 4- mils. 

2. Elixir Diamorphinae et Terpini cum Apomorphina, B.P.C. -Coii' 

tains A, gr. heroin hydrochlor., terpin hydrate and /r gr. 

apomor])hine hydrochloride in 1 dr. Dose.— \ to 1 dr. or 2 to 4 mils. 

3. Linctus Diamorphinae cum Ipecacuanha, B.P.C. - Contains A- gr. 
heroin hydrochlor, ;} m. liquid extract of i])ecac., in 1 dr., with hyos- 
cyamiis, and synip of tolu. J)ose. — }y to 1 dr. or 2 to 4 mils. 

4. Glycaphorm. Sifn. - (jhfverole of //cro/n.— Contains A gr. of 
heroin hydrochlor. in each drachm of a vehicle consisting of glycerin 
3, syrup of roses 4, water 1. A useful linctus. Dose.— 1 to 2 drs. or 4 to 
<S mils. 


PlIAUMA(’()L()({V AXI) TuKKAPEL'TICS 

Heroin resembles morphine in Us general action, which it 
has replaced in the treatment of cough, especially the dry 
hacking cough of phthisis. It is a depressant to the respira- 
tion, whicli is rendered slower but deeper, but it does not 
interfere with gas exchange, and is used to stop irritable 
cough. It is about live times more dc])ressant than mor- 
phine, but less so to sensory nerves and not vSO constii)ating. 
A Ijypodermic injection often relieves a tit of asthma. For 
the relief of cough it is generally used in the form of 
linctus. It is liable to produce a ‘habiP and causes sup])re8- 
sion of urine, and has no advantage over morphine or 
codeine. 


CANNABIIS INDICA 

Indian Hemp. (Not ofticial) 

Syn. l.V .—Ganja, Beag., Hind. 

Source.— The dried flowering or fruiting tops of the pistillate plants of 
Cannabis satim, grown in India ; from which no resin has been removed. 

Composition — ( 1 ) An active Resin, the chief .constituent of which is 
Cannabinone, C21H26O2. ( 2 ) A VolaiiJe Oil. Fat, wax, etc. 

Inoompatibles.— Water and wateiy infusions precipitate the resin. 
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Non-official Preparations 

1. Extractum 'Cannabis.— A rich green, soft resinous extract. 
to 1 gr. or 0*016 to 0*06 grm. 

2. Tinctura Cannabis.— 1 in 20. 2J ms. contain 1 gr. of extract. Dofie,—b 
to 15 ms. or 0.3 to 1 mil. 

3. Cannabinse Tannas.— A brownish powder. In df/sjnenoi'rhopa, menorrhagia^ 
and as a hypnotic in nervous insomnia. Dose.^i to 8 grs. or 0*25 to 0'5 grm- 

Pharmacology op Cannabis Indica 

Internally . — In sraall doses it sharpens tlie appetite, 
which becomes sometimes so ravenous that it cannot bo 
appeased by food. It also promotes digestion and causes 
constipation. If indulged in for long it may cause loss of 
appetite and gastric derangement. It is slowly absorbed by 
the small intestine and produces its elfects within half an 
hour. It relieves spasm of the intestine. 

Nervous system. — Its chief action is on the cerebrum 
and resembles in many respects that of alcohol or opium, but 
is uncertain owing to varmtion in strength and to individual 
peculiarities. When smoked the elfects are almost instan- 
taneous, In small doses, cither smoked or taken by the 
mouth, it causes pleasurable sensations with gay, joyful and 
exalted ideas and a refreshed feeling, specially after bodily 
fatigue. In fact it is often smoked by some people to (mable 
them to undergo physical exertion without appreciation of 
fatigue or exhaiLstion. (lanja smoking is almost universal 
with certain classes of aadhus and niendicavts, and it is said 
it helps them to forget all about their worries and ])rivations 
of^the outside world, and concentrate their mind in an 
agreeable manner to their devotion. Under its inihumce ihe 
knowledge of time and i)ersonality is lost and tlie drugged 
man feels that he is enjoying the ])leavsures of life for liours 
together, although in reality it is only for a few minutes. 
If continued it causes intoxication and loss of self control. 
The drugged man becomes very talkative and jovial, and 
lauglis at every thing, whereas a sedate person bcicomes 
more sociable, has less control over himself, and eventually 
passes into a sort of waking delirium. The delirium, generally 
noisy and restless, is accom])anied by muscular (excitement, 
and is followed by sleep which is attended with delightful 
and erotic dreams. It is therefore an exhilarant, deliriant 
and hypnotic. Sometimes there is considerable amount of 
heaviness in the head and the patient feels ‘‘a sensation as of 
the brain boiling over and lifting the cranial arch.” In large 
doses it induces a sort of catalepsy, followed by coma and 
death from cardiac failure. Excessive smoking of ganja, 
specially by beginners may cause mental derangement and 
even insanity. 

^Phe sensory nerves are paralysed and there is tingling 
and anaesthesia of the skin. The muscular sense is also lost, 
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and if pain is present is abolished or at least reduced. It is 
an anodyne but less so than opium or belladonna. 

Heart and circulation. — Its action here is very uncertain. 
The pulse may be quickened or slowed depending upon 
-excitation or narcosis. 

Respiration is not alt'ected. The breathing becomes hurried 
during the stage of excitement. The pulse is not altered 
when taken as a drink, but becomes slow during narcosis. 

TJie secretion of urine is slightly increased, but prepared 
bhang, which is used as a drink, causes copious diuresis. 

In the form of ganja, hemp is largely smoked, and the 
leaves are used by ])Owderiug it and mixing with aromatics, 
sugar, cardamom and milk, and the preparation is then known 
as bhang, sirlhi, or sahji. Charas is of a dark gi-een or brown 
colour and contains resins which exude from the leaves, and 
is as a rule smoked witli tobacco, and is a powerful narcotic. 
The leaves are also used in the preparations of different kinds 
of sweets and ])astries, and the pre])ared bhang is also taken 
as ice-ereams. Tliey all ])ro(lucc tlic same effects on the central 
nervous system. Ilashis is a confection and contains in 
addition to the leaves and resins, opium, poppy seeds, datura 
seeds, cloves, anise, sugar, butter, milk, etc. 

TiiiaiAnEinars ov Caxnaius Ixijkja 

Extcrnalljf . — Mixed Avith linseed meal (I in 4), hemp in 
the form of i)ouIticc allays the irritation and pain of inflamed 
piles and fissures. The dry leaves Avarmed may be used as 
fomentation for the same ])urposc. 

Internally, Gastro-intestinal tract.— As an appetiser and 
stomachic tonic it is a al liable in dyspepsia and dyspeptic 
diarrhoea, and relieves ]>ain and spasm in some forms of 
dysentery specially Avhen combined Avith small doses of castor 
oil. It soothes the pain of gastralgia and corrects the grip- 
ing of ])urgati\^es. 

Nervous system. - -As an analgesic it Avas largely used in 
migraine, but is not much used noAV being rejilaced by the 
drugs of the phenacetin group. It is occasionally used with 
beneflt in continuous headaches, specially those occurring at 
the menopause, or due to Avorry and fatigue. As a liypnotic 
it is rarely used now although Hir Russell Raynolds strongly 
recommends the extract (4 to 4 gr.) in senile insomnia. As 
an anodyne autispasinodic, the tinteture or the extract may 
be used in intestinal, biliary and renal colics, spasm of the 
bladder and chordee. Its benelicial effects in tetanus has 
long been recognised. 

Genital organs. — In menorrhagia, spasmodic and nervous 
dysmenorrhoea and ovarian irritation, it not only relieves the 
pain, but seems to act favourably on the uterine muscular 
fibres. 
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(6) Bromide and Chloral Group 

POTASISII BROMIDUM 

Potassium Bromide. KBr 

Source.— Obtained by the interaction of ferrous bromide >vith 

E otassium carbonate. Contains not less than 99 p.c. of pure potassium 
romide. 

Characters.— In colourless, transparent or opaque, crystals, or a 
Avhite praniilar powder ; taste, saline. in 2 of water, 1 

in 200 of alcohol (90 p.c.). 

Incompatibles.™ Solution containing free chlorine or free acids, 
sx)irit of nitrous ether if acid, mercury, silver salts, and strychnine. 

B.P. Dose.— 5 to 30 grs. or 0*3 to 2 grm. 

HOmi BROMIDUM 

Sodium Bromide. NaBr 

Source. — Prepared in the same manner as potassium bromide*, 
sodium carbonate beina: used in place of potassium. Contains not less 
than 99 p.c. of pure sodium bromide. 

Characters.— In small, white transparent or cubic crystals, or a 
white granular jiowder, somewhat deliquescent, inodorous; taste, 
saline. Sohihilitff.—l in 1-5 of water, 1 in lb of alcohol (90 p.c.). 

B.P. Dose.— 5' to 30 grs. or 0*3 to 2 grm. 

ACIDUM IIYDROBROMICUM DILUTUM 

Dilute Hydrobromic Acid 

Source.— Obtained by the interaction of bromine and sulphurous 
acid. Contains not less than 10 ]).c. w/w of Hllr. 

Characters. — .A clear, colourless and odourless liquid. Sp. gr, 
1.072 to 1.075. 

B.P. Dose.— 15 to 60 ms. or 1 to 4 mils. 

Nox-offk’i.al Prkpakattons and Dkuivativks 

1. Ammonii Bromidum. — In small colourless crystals ; saline 
pungent taste. Soluble in water. JJose ^ — 5 to3(> grs. or 0.3 to 2 (J. 

2. Liq. Bromidi Compositus, B.P.C. ^//n. “BroM?#V/m.- l dr. con- 
tains 15 grs. of each of Chloral Hydrate and Pot. Bromide. Chloral Hy- 
drate 27.50, K.\t. Cannab. ln(l.0.23, Tr. Aurantii 12..50. Evt. Hyoscyam. 
Liq. 1.3S, Glycerin 1S.75, Pot. Bromide 27.50, add Water to 100. 
Dose.— I to 2 drs. or 2 to 8 mils. 

3. Bromoform.—It is tribromoinethane, contains about 4 p.c. 
alcohol. A colourless, volatile, sweet liquid, with an agreeable 
odour. Soluble in chloroform, ether, and slightly in water. Alost 
efficacious in whoopivcf cooffh. Dose.— X to 2 ms. or0*03 to 0*12 mil. 

4. Brometone.-Tribrom-tertiarif Butyl Alcohol. —Whito crystals 
containing about 77 p.c. bromine. Hypnotic, analgesic and antiseptic. 
Tseful in sea-sickness. Dose. -5 grs. repeated 2 or 3 times in 24 honrs.^ 

Pharma(’olo(Jy of Bromides 

Externally . — Bromides have no action on the unbroken 
skin, but on the denuded surface a concentrated solution acts 
as an irritant. The fumes of bromine are so irritating to 
the respiratory tract that they cannot be inhaled. 

Internally. Alimentary canal.— Either in concentrated 
solution applied to the throat or in repeated large doses 
given by the month, bromides diminish the sensibility and 
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the reflex excitability of the fauces. Tickling the pharynx 
then no longer tends to excite vomiting even though the 
tactile sensation may remain. The bromides are readily 
absorbed by the gastro-intestinal mucous membrane and 
circulate as sodium bromide. Large doses in concentrated 
solutions produce nausea, vomiting and gastralgia by their 
local salt action. 

Heart and circulation. — In therapeutic doses tliere is no 
essential eft'ect on the lieart and circulation, but in cardiac 
neurosis the bromides steady and ((uiet the heart \s action 
through their general sedative effect. It is only when potas- 
sium bromide is used intravenously that the heart is depressed 
like other potassium salts. 

Respiration is only slightly depressed and becomes slower. 
This however is not more than is observed in natural sleep. 
The coughing rellex is diminished. 

Nervous system. — The chief action of bromides is on the 
entire nervous system, which is moderately depressed and 
owing to slow excretion this depression can be maintained 
for a long period without any effect on the vital centres or 
the medulla. This fact makes it so valuable in the treatment 
of 6pile])sy where it is necessary to keep the central nervous 
system depressed for a prolonged ])eriod. In their pro- 
gressive action on this system, they do not follow the ‘‘Law 
of Dissolution’’ but the highly develo])ed functions and the 
lower and the spinal ones are all affected at the same time. 
Used for long, even in small doses, bromides make the patient 
dull and a])athetic with imy)airment of the power of concen- 
tration. They lessen the functional activity of the brain. 
The sensibility, excitability emotional activity are all 
diminished, thereby inducing a state most favourable for 
sleep. Tliey cause sleej) by rendering the brain less sensitive 
to external influences. The sleep is not always refreshing 
and owing to the slow excretion is followed by drowsiness 
and weariness. They also depress the motor area and block 
the passage of sensory impulses along paths which connect 
the motor centres, though the paths connecting cerebral 
centres to the motor cells remain intact. 

The great vital centres are more or less depressed by 
large doses, and there is considerable impairment of the 
reflex excitability, so that larger doses of strychnine than 
usual are recpiired to elicit convulsion. They diminish the 
irritability of the mucous membranes, the earliest and most 
marked being the throat which can be touched and examined 
without inducing reflex vomiting, although sensation of 
touch remains unimpaired. After large doses complete 
anesthesia may be induced. Cutaneous sensation is alsa 
impaired by comparatively small doses, not from any peri- 
pheral action but from central effect. 

Muscles.— The bromides not only impair the activity of 
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the muscles by their action on the motor-cells and reflex 
centres, but by their direct influence on the muscles them- 
selves. They may be paralysed to such an extent that no 
convulsions can be produced by poisoning with strychnine. 
Therefore they are powerful antispasmodics. 

Genitals. — Bromides decidedly lessen virility and if 
continued long the sexual passion, due either to its action 
-on the brain, or diminished reflex activity. 

Elimination. — Inspite of the fact that elimination of 
bromide by the kidneys begins soon after administration, 
the process is slow and traces have been found 20 days after 
cessation of administration. Owing to this fact certain 
saturation of the organism results. During a long course of 
bromide treatment the blood always contains bromides and 
the clilorides are correspondingly diminished. They also 
partially replace chlorides in other tissues, accumulating in 
the largest amounts in those organs Avliich normally are 
richest in chlorine. For instance, hydrohromic acid ai)j)ears 
in gastric juice. Tlu^ elimination of hromides depends upon 
the amount of sodium chloride. Conversely a salt-free 
diet retards their excretion and helps saturation in the body. 
Prolonged use gives rise to a form of rash (bromide rash) 
probably due to sensitisation of the skin, and mostly dis- 
appear on stoppage of the drug. 

Bromides are eliminated by the intestinal and bronchial 
mucous membrane, skin, saliva and milk. Many think they 
depress the sensibility of the fauces during excretion. 

Acute toxic action. -Acute ])oisoiiiiig ivS rare, hut if X to 1. oz. is 
swallowed, weakness, frontal lieadaclu^, reduction of ])ulse rate, 
insensibility, a])hasia, aniiu'sia are the chiet symptoms. Recovery 
as a rule hikes place unless (edema of the lungs su|)ervenes. 

Chronic toxic action or ‘’Bromism.’’ — 'the symptoms of chronic 
poisoning are observed after prolonged iist^ of bromid(‘s, as happmis 
in the treatment of epilepsy. The earliest of them is Ji rash resembling 
acne, which appears mostly on the face and hack and soimdimes may 
lead to boils. Mental dullness, ameinia, mnscular weakness, general 
I)rostration, and dulling of cutaneous sensibility and that of the 
pharynx. These are followed by diminution of sexual power, and a 
general lowering of vitality and vigour. 

In some the symptoms are more of the psifchotic There may 

he restlessness, halliicination and delusion, disorientation and a sense 
of persecution. In severe cases respiration becomes d(‘.press(id, slow 
and laboured, pulse feeble and eventually fever comes in followed by 
death. 

Treatment. —As a rule stoppage of the drug is sudicient in the 
early stage. Administration of sodium chloride helps elimination and 
should he given either by the moutli in 1.5 gr. doses three times a day, 
or in urgent cases, physiological saline solution intravenously ( 100 to 
400 c.c. ) daily. Calfeine and strychnine slionld be given to counteract 
ilepression. 


TnEBAPEUTIOS OE BROMIDES 

Internally , — Bromides are chiefly used therapeutically 
as sedatives in hypersensitive state of the nervous system. 
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They are also used as hypnotics to promote sleep, but 
are not of value when sleeplessness is due to painful condi- 
tions. Bromides may therapeutically be used : 

1. As a hypnotic they are very efiicacious in sleepless- 
ness caused by worry, overwork or mental strain. They 
are of no use wlien sleeplessness is due to pain. Sometimes 
however bromides fail to produce sleep and give rise to 
mucli depression and confusion. In delirium tremens, mania,, 
acute inilammatory and febrile diseases, cerebral congestion,^ 
night screaming of children, nightmare of children and adults, 
bromides may be used with the greatest benefit either to in- 
duce sleep or to allay irritability. 

2. To allay sliyht pain which is keenly felt on account 
of the hypersensitiveness of the nervous system. 

iy. To lessen exeiUihility bromides are very elfective in 
irritability of tenii)er, nervous excitability of women either 
during the latter months of pregnancy or the change of life, 
hysteria, hypochondriasis, etc. 

4. To prerent convnlsiirns they are used in infantile 
convulsions, e])ilei)sy, ])ueri)eral eclamj)sia, liysteria, chorea, 
tetanus, and strychnine poisoning. In epilepsy their effi- 
cacy is more marked in yrand ma!^ producing little or no 
effect in petit maL In this disease*/ large dos(%s are re(|iiired 
if any pliysiological effects are to be obtained, and must 
bo continued for ])r()Ionged periods. No definite results 
are obtained until the body is saturated with bromide, and 
this is ludped by keeping the ])atient on a salt-free diet. 
The regulation of the dose is an im])ortant factor. Com- 
mencing with a dose of 10-15 grs. given three times a day 
it should be slowly increased till the maximum is reached, 
as judged by the ])atienCs condition, /.c., cessation of fits. 
This dose should be imiintained for some time and then 
reduced in the same manner. The treatment should be conti- 
nued as long as necessary, the aim being to find out the 
optimum dose that will keep away the fits. A few patients 
do not show any improvement, and in some the fits return 
with the stoi)])age of treatment. It should be noted that 
although other compounds may contain bromine, e.g. bromo- 
form, they are not of any value in epilepsy since they do not 
liberate bromine ion in the body. Recently its use lias been 
partly rexilaced by luminal. 

5. To lessen sexual excitahiJHy, as in chordec and nym- 
idiomania. 

6. As a sedative in all spasmodic conditionSf such as 
pertussis, asthma, hiccough, laryngismus stridulus, etc. 

7. As a cardiac sedative in nervous arrhythmias. 

8. To check reflex or central vomif inep as sea sickness, etc. 

9. As a preliminary ancesfhctic, sodium bromide is used 
25 to 40 minutes before operation. Twelve to 15 grm. 
dissolved in 25 c.c. of distilled water is introduced into a vein 
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tind the operation performed under small doses of ether to 
maintain full amesthesia. 

The salts most commonly used are potassium or sodium 
bromide, and as above mentioned it is in large and toxic 
doses that the potassium ion has any special depressing 
effect. 

Potassium bromide and dilute hydrobromic acid lessen 
the disagreeable effects of quinine, salicin and salicylates. 
The usual practice is to order 2 ms. of the acid for every 
grain of quinine. Bromide rash is checked by keeping the 
skin clean and using small doses of arsenic. 

Prescribing hints.— Bromides may be administered by 
the mouth or rectum. Their taste is fairly well disguised by 
the liquid extract of liquorice, milk or beer. For an enema 
they may be dissolved in gruel or mucilage. Their efficacy 
is greatly enlianced if the patient is restricted to vegetable 
food and a salt-free diet. The hypnotic effect of the bronud(iS 
may be greatly increased if they are given with chloral 
hydrate, morphine or hyoscyamus. in some cases of insomnia 
bromidia may be used with great advantage. Amcuiic 
persons cannot bear a protracted course of bromide treat- 
ment. Children, even very young ones, bear bromides well. 
In whooping cough bromoform is sometimes more beneficial 
than the bromides, flroinides should not bo prescribed with 
strychnine or other alkaloids in a mixture, as they tliroAv 
down alkaloidal precipitates, especially if the solution is 
concentrated. 


C^llIiOUAL.18 }1Y»KA.S 

Chloral Hydrate. C2CI3H3O2 

Source.— Obtained by the addition of water to chloral, urodiiced by 
the action of dry chlorine on ethyl alcohol. 

Characters.— In colourless, non-deliquescent crystals. Odour 
pungent but not acrid. Taste, pungent, bitter. Volatiiis(\s slowly on 
exposure to air. iSobfft/hb/.— Freely in water, alcohol (90 p.c.), ether, 
and in 8 parts of chloroforni. 

Incompatibles — Alkaline substances which liberate chloroform, 

B.P. Dose.— 5 to 20 grs. or 0.3 to 1.2 grm. 

N()X-oi'ficial Prkparatioks axi> Dkrivatives 

1 . Chloral Camphoratum, B.P.C.— Each ociual amount. Hub together in a 
warm mortar until liquefied. An effective local anodyne. 

2. Syrupus Chloralis. B.P. 1914,— f’hloral hydrate 200 grm., water 200 mil., 
syrup to 1000 mil. Each fluid dr. contains about 11 grs. of chloral hydrate. Dose, 
—30 to 120 ms. oj* 2 to 8 mils. 

3. Dormiol. Syn.—Amtflene Chloral.-- X colourless liquid with camphoraceous 
odour. A good hypnotic in mental diseases. Used in night stoeats of phthisis. 
Does not depress the heart and respiration. Dose.—b to 50 ms. or 0.3 to 3.5 mils. 

4. Butyl-chloral Hydras.— In pearly white trimetric laminaj, with a pungent, 
acrid odour and an acrid taste. Action similar to chloral hydrate, supposed to 
he specially valuable in neuralgia of the 5th nerve. Dose.—b to 20 grs. or 0.3 
to 1.2 ferm. 
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5. Glucochloral, B.P.C. Sifn.^Ckloralose—A hypnotic, resombles more mor- 
phine than chloral. Produces increased retlexes and sometimes convulsion, 
specially when large doses are given. Heart is not aft’ec.ted nor the respiration 
unless given in large doses. Dose.— '6 to 10 grs. or 0.2 to 0.0 gi-m. 

Pharmacoiaxjy 

Locally chloral is an irritant to the skin and when 
used in a concentrated solution may even cause vesication. 
It is an antiseptic. 

Internally . — Chloral is an irritant to the stomach and in 
concentrated solution causes nausea and vomiting, (riven 
freely diluted no such effect is observed. It is readily 
absorbed and carried to the central lun-vous system where it 
is taken up by the cells. It is reduced in the body into 
trichlorethyl alcohol, Avhich also acts as a hypnotic. 

Heart and circulation. — A moderate dose of chloral (10 
to 20 ^rs.) in a healthy adult rarely causes any circulatory 
chfinges except that the heart is rendered slow, but this is 
not more than is found in natural ska^.p. In common with 
all narcotics containing a halogen derivative, it depresses 
the heart and linally arrests it in diastole, but this effect is 
only observed when the <lose is above the thera])eutic limit. 
This is due to its direct action on the cardiac muscle. The 
blood pressure is not affected in ordinary therapeutic doses, 
but there is some (lushing of the skin from dilatation of the 
cutaneous vessels, and an erythematous rash. In large doses, 
or in poisoning, the pressure falls from diminished cardiac 
outi)ut and depression of the vaso-motor centre causing 
dilatation of the vessels, when the ionise becomes slow, feeble 
and intermittent. 

Respiration. — In moderate doses no effect on respiration 
is observed, but in toxic doses the breathing becomes slower, 
shallower and irregular, and linally stops with the simultane- 
ous arrest of the heart. This action is due to the effect of 
the drug on the respiratory centre. 

Temperature. — Chloral hydrate tends to lower the body- 
heat, and in toxic doses there is a marked diminution of the 
temperature, due to dilatation of the cutaneous vessels and 
diminished y)roduction of heat from muscular relaxation and 
possibly to diminished activity of the heat regulating centre. 

Cerebrum. — In moderate doses (1 to 2 gms.) it induces 
within ten to fifteen minutes a sort of soothing drowsiness 
followed by refreshing sleep indistinguishable from natural 
slumber. The sleep generally lasts from 5 to 8 hours without 
producing any unpleasant after-effects, such as, headache, 
drowsiness, confusion or sickness. Large doses cause pro- 
longed sleep which is deeper, and altliough no compk^te 
amesthesia is produced, pain is less felt and the reflexes are 
lessened. Still larger doses produce stupor and coma with 
eomplete muscular relaxation leading to asphyxia from para- 
lysis of respiration. Before death the pupils are powerfully 
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contracted to pin point. It induces sleep by depressing^ 
the sensory or receptive functions of the brain. And since 
the sleep is induced by dulling of the i)erceptions, acute 
pain may prevent sleep after chloral. In fact chloral has 
no effect in relieving pain like opium. Tlie motor areas of 
the brain cortex are rendered less irritable which eventually 
fail to react to electrical stimulation. 

Spinal cord. — In ordinary hypnotic doses the sj)inal 
reflexes are not aifected. In large doses they are lirst 
depressed and then paralysed before the failure of respira- 
tion. This effect on the spinal reflexes is more marked than 
mor])hine. 

Kidneys. — It is excreted by the urine in combination 
with glycuronic acid Avhich reduces Eehling’s solution and 
therefore it was thought that chloral caused glycosuria. 
Large doses cause nephritis and Inematuria. 

Absorption and elimination.— It is absorbed from all 
mucous surfaces and excreted with the urine as non-toxi(* 
trichlor-cthylglycuronic acid (nrochloralic acid). It Inis hvss 
tendency to cumulative effect. A portion is (diminated 
unchanged. It escapes chielly by the kidneys and ])artly by 
the lungs and skin. 

Acute toxic action. -Acute poisoning is rare. The writcu* has seen 
only one cns(‘ — a habitual drinker who di(‘d after taking <S() grs. 1die 
syinptoins are profound sleep merging into deep coma; livitlify of 
tiio face; pallor; cold sweat over the forehead and head; slow, 
laboured, and afterwards shallow and feeble breathing; frecpient, 
feeble, and irregular pulse ; fall of tew ftera fa re, whivU may 

be so great as alone to cause death (Ibuntou); pupils coutracted 
and ahsolnte muscular relaxation. Death takes place from paralysis 
either of the heart or of the respiratory centre. 

Antidotes.— Emetics or pump. Friction; external warmth; stimu- 
lants, such as ammonia, ether, etc.; sinapisms over thecliest and nape 
of the neck ; electricity ; atropine, strycJmine, caffeine hypodermically. 
The patient if he can be roused should not be allowed to sleep, a 
pint of strong coffee may be introducLMl into the rectum as recom- 
mended by Aliirrell. 

Chronic toxic action or Chloralism. - (having for chloral is soon 
generated in those who are addicted to its use. (lastro-intestinal 
disturbance; cutaneous eruption, suck as erythema, pustules, vesicles, 
etc.; bodily and mental weakness; sudden flushing, dyspiuea. an(l 
palpitiition are prominent symjitoms Death often results from an 
ovei'-dose. The best treatment is the gradual Avithdrawal of the daily 
dose with generous diet, fresh air, tonics and nervine sedatives such 
as hyoscyauius. 

Physiological antagonists. — Atropine, strychnine, physostigmine, 
picrotoxin. 


TllEllArEUTICS 

Externalhj . — As a local anodjjne Chloral Camphor or 
Chloral c. Menthol may be painted over superfleial neural- 
gic areas, and applied within carious painful teeth. The 
efficacy of any of these combinations may be greatly aug- 
mented by the addition of cocaine. 
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Internally — As a pure and simple hypnotic it is unrivalled 
in sleeplessness due to worry, overwork or old age, but not 
to pain. In doses of 15 to 20 grs. it induces a refreshing 
sleep, which thus obtained not infre(iuently leads to the 
repeated use of the drug and thereby induces the chloral 
habit. It is very efficacious in febrile insomnia. In fatty 
degeneration of the heart a hypnotic like paraldehyde, bar- 
bitone or medinal should be used, as they do not contain any 
chlorine molecule. In other affections of the heart, chloral 
may be used safely, and is often of great value as a hypnotic. 
It is a most valuable remedy for delirium tremens. In 
combination with bromide of potash it will often check the 
disease in the early stages. The method of administration is 
as follows : — During the day 20 grs. of sulphonal, dissolved in 
a glass of warm milk or broth should be given every 3 hours, 
then at 8 p.m. administer 20 grs. of chloral with 20 grs. of 
potassium bromide and re])eat the dose every 2 hours as long 
as the ])atient remains awake. If this produces sleep, the 
patient may wake ii]) yjcrfeetly cured. 

Eecause it dci)resses the motor area of tlic cord it is 
extensively used in several convulsive diseases of children 
and adults, vi^. eclam])sia, tetanus, strychnine poisoning, 
hydrophobia, tetanus neonatorum, etc., specially in combina- 
tion with bromides. The addition of a few drops of the 
tincture of Indian hemp to the chloral and bromide mixture 
gives very satisfactory results in tetanus. Many other spas- 
modic affections, such as chorea, asthma, wliooping cough, 
paralysis agitans, spasmodic intestinal colic are benefited 
by it. It is an excellent drug for lessening the rigidity of 
the os and other soft parts during the first stage of labour 
Avithout affecting the uterine contractions. 

As a (jeneral anodyne it is far inferior to morjihine. The 
difference between the actions and uses of chloral hydiate 
and morphine is given below : — 

Chloral Hydrate [ Morphine 

1. A <iuickcr, and a more rc- | A slower, and a less refreshing 

fresliLiig hypnotic. ! hypnotic. 

2. No after-effects, such as Always headache, confusion, 
headache, <lepression, and sick- and narcotism. 

ness (sometimes heaviness or 
sleepiness only). 

3. No constipation. Nogastro- Constipation common and 
intestinal derangement in medi- sometimes nausea. 

cinal doses. 

4. Cannot relievo excessive Relieves pain and induces sleep 
pain nor induce sleep in insomnia in insomnia caused by it. 

<causod by it. 

5. Cannot relieve reflex cough. Relieves reflex cough, but not 

but can relieve convulsive so useful in conviilsu^o diseases. 
Hiiseases. 

Caution. — It should be given with caution to old, gouty, 
13 
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rheumatic, Iiysterical, delicate, and otherwise constitutional- 
ly weak persons. It should not be given to conlirmed drunk- 
ards, except when absolutely necessary for the treatment 
of delirium tremens. It is contra-indicated in threatened 
failure of* circulation, pneumonia, acute nephritis and gastric 
irritation. 

Prescribing hints. "-The aromatic syru]> or syru]) of 
ginger best covers its pungent taste. On account of its 
irritant eft*ect it should be used freely diluted, and should 
not be used either in the form of tablets or pills, as when used 
in these concentrated (‘orms it may irritate the stomach and 
the intestine. It may be given by the rectum and is more 
effective than when given by the mouth. When prescribed 
with alkalies they decompose it and liberate chloroform. 
With camphor and menthol it forms an oily liquid. 

e IIL. O K AT.FORM AMI 1>IIM 

Chloral Forraamide. (Not official) 

Syn.— Chlo ral am Ldo. 

Source.— Obtained by the direct eomlnnation of foi niamidi^ with aidiydrons 
chloral. 

Characters.— Colourless, inodorous, lustrous crystals. Tast(\ slightly bitt(M'. 
Soluhilitif,^! in 131 of water, freely in alcohol C»o p.c.), solution neutral to litmus. 

15 to 45 grs. or 1 to grms. 


PHARMA(X)U><Jr AND 'rUKUAeEUTK^S 

Chloralamidc resembles chloral in its action Avith this tidvantage, 
that formaniide, which is a sfcirnuhiiit, counteracts the depression of 
the circulation produced hy chloral alone. It is less irritant to tln^ 
stomach and kidneys than chloral, but is absorbed more slowly and 
after absorption is converted into chloral and is excreted partly as 
iiroohloralic ac/id. (qilornl-formamide may therefore be used as a 
nervous sedative wherever cliloral is indicat(‘d. It takes about half 
to three-quarters of an hour to induce sleep, and some hold that it not 
only produces sleep but relieves pain. It is therefore of value in 
neuralgia and in relieving the ])ains of locomotor ataxy. Combined 
Avith bromide it has yielded good results in sea-sickness. It is incom- 
patible Avith alkalies and should not be given Avitli hot Tupiids. 


ClILORBUTOI. 

Chlorbutol. {()lh)2G(CCh)mi 

Syn.—Chloretone. 

Source.— It is trichloro-^crf. -butyl alcohol with a variable amount of 
water of crystallisation. Prepared by heating a mixture of acetone 
and chloroform Avith potassium hydroxide. 

Characters.— Colourless crystals; odour and taste, characteristic, 
musty, and somoAvhat camphorac<mus. Volatile at ordinary tem- 
peratures. Soluble in 125 parts of water, in 1 part of alcohol (90 p.c.), 
readily in ether and chloroform: in 10 parts of glycerin, and in 
volatile oils. 

B.P. Dose.— 5 to 20 grs. or 0.3 to 1.2 grm. 
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Pharmacology and Thkraprutics 

Tlic action of chlorbiitol resembles tliat of chloral except 
that it does not irritate the stomach. It is an antiseptic like 
chloral but acts as a local anaesthetic by ])aralysing the sen- 
sory nerve endings. An ointment with boric acid is used to 
soothe irritation and i)ain in burns and scalds, and to relieve 
pruritus, and an ointment or suppository is valuable in 
inflamed piles. Dissolved in ruiuid parallin (1 p.c.) it is 
used as a spray in rhinitis, nasal catarrh, and sorethroat, 
and may be combined Avith menthol and camphor. 

Being a gastric sedative, small repeated doses, either 
alone or combined Avith fractional doses of calomel, act as 
antiemetic and check A^omiting of })regnancy, sea-sickness^ 
post-amcsthetic Aoiniting and A^omiting of cholera. It is a 
hypnotic in 10 to 15 gr. doses and is useful in nervous 
excitability ; Avhile as an antispasmodic it is useful in 
hiccough, whooping cough, ei)ilepsy and tetanus. In tetanus 
it may be given in 2 grin, doses dissolved in olive oil I grms. 
by rectal injection. 

Because of its antiseptic property it is used to preserve 
organic substances from decom])osition. In fact it is added 
to adrenaline chloride solution for preservation. 

The usual method of administration is in poAvders, cachets, 
or gelatin capsules. As it volatilises even at the ordinary 
temperature sloAvly, the poAvders should be dispensed enclosed 
in tinfoils and in stopiiered bottles. When given in mixtures 
it sliouhl he suspended Avith acacia or tragacanth. 


(r) Aldehyde Alcohol Group 
Paraldehyde. CelfnOs 

Source.--A product of the polyiuerisntioii of arctaldoliyde. 

Characters. - A clcnr, colourless liquid ; odour strong, clianictcristic ; 
taste, disagreeable. Sp. gr. OIHtS to 1.000. SoUthilihf.—l in 9 of water 
and with all pro])ortions in ether and alcohol. 

B.P. Dose.— 30 to 120 ms. or 2 to 8 mils. 

Pharmacology 

Paraldehyde is readily absorbed, and manifests its action 
chiefly on tlie cerebrum, producing calm refreshing sleep, 
akin to natural slumber, Avithout any after-elfects or cardiac 
depression. It resembles alcohol in its eflects, but is a 
more poAverful narcotic and rarely induces excitement. It is 
therefore a pure hypnotic, but its action is more speedy, 
]>roducing sleep Avithiii ten to liftceii minutes. In moderate 
doses, it increases the flow of urine, without derauging 
the digestive tract, or alfecting the cardiac or respiratory 
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centres, which are paralysed only by enormous doses, death 
taking place from respiratory failure. It is partly eliminated 
by the breath, to which it imparts an unpleasant ethereal 
odour. A roseolous rash is sometimes noticed on the skin. 

Poisoning from paraldehyde is rare. Two fatal cases have 
recently been recorded. In one a dose of 6 drs. proved fatal, 
in another a total quantity of 2 oz. taken during 36 hours 
proved fatal. Post mortem examination showed gastric mucosa 
hardened, wrinkled and greyish-white resembling the condi- 
tion found in phenol or corrosive sublimate poisoning. (B,M.J, 
Epitome, May IS, 1920), 

TnEBAPFiUTICS 

Paraldehyde may be safely used as a hypnotic in insom- 
nia of cardiac or respiratory diseases, mania, hysterical 
excitement, etc. It has been tried in asylum practice and 
is considered to be a valuable remedy. It is used chiefly 
where chloral is contra-indicated, and is valuable in deli- 
rium tremens. Constant use may produce toleration of the 
drug. 

Its action is short-lived and is useless in cases where 
prolonged sleep rather than speedy induction is required. 
A paraldehyde habit though known is of rare occurrence. 
Its only defect is the disagreeable taste and odour and that 
sometimes its use is followed by excitement and delirium. 

Since it is absorbed when given by the rectum, its use has 
been advocated as a basal narcotic preliminary to adminis- 
tration of some volatile anaesthetic. It is used per rectum 
dissolved eitlier in oil or saline solution. Its action in saline 
is both quicker and surer than when given in oil, but its 
relative insolubility in the former makes the bulk of the fluid 
to be introduced rather large. The usual dose is 1 dr. for 
overy stone of body weight. The solution used is paraldehyde 
1 dr., normal saline oz., glucose 5 p.c. It is a safe drug 
and is free from undesirable after-etlects. The patient falls 
asleep within 30 minutes. It is also used by the same route 
as a sedative in mania, cclami>sia, tetanus and other convul- 
sive diseases. 

It lias also been used combined with ether intravenously 
as a general anaesthetic for short operations, to 4 drs 
wdth an equal amount of ether in 5 oz. of normal saline. 

Two ounces given per rectum proved fatal. 

Prescribing hints. — Its pungent disagreeable taste may 
be disguised by mixing it with syrup and tincture of orange 
or giving it in almond mixture, in syrup and peppermint 
water, or in capsules. Large doses should be emulsified 
with compound tragacanth powder. Eemember that you 
order sufficient water to dissolve all the paraldehyde, and 
theit a small dose repeated within an hour is better than a 
single large dose. 
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TRIBROMETIIYL. ALCOHOL 

(Not Official) 

Syn.—Avertin 

Source.— In white crystalline powder. Contains 80 p.c. of bromine which 
intensifies its narcotic action. Soluble in 3 parts of water. It is dissolved in 
amylene hydrate ( 2 in 1 ), and 1 c.c. solution contains 1 grm. This is supplied as 
‘avertin liquid.’ 

Dose.— O.OG to 0.12 grm. per kilo of body weight. Administered per rectum 
mixed with water ( 2‘/2 p.c. solution) half an hour l>ofore commencing the 
operation after the rectum has been washed out the previous evening and 
again three hours before operation. 

Action and I^ses 

Avertiu is rapidly absorbed and induces anaesthesia within 10 to 
20 minutes and the patient returns to consciousness in 60 to dO 
minutes after injection. It is rapidly eliminated by the urine. 

It causes a fall of blood-pressure by depressing the heart and the 
vaso-motor system, it depresses the respiratory centre which becomes 
less sensitive to CO.,, and death follows from respiratory paralysis. 
This is coiintcracted hy injection of Coramine. 

At first avertin was used to induce general amesthesia, but 
unfortunately a dose sufficient to induce ana.‘sthesia was found unsafe 
and caused (leath from respiratory 1 allure. Therefore it is used in 
smaller safe doses as a basal narcotic per rectum supplemented by 
light administration of ether or some local an.Tsthetic. 

For rectal use the dose is 0.1 to 0.15 grm. i)er kilo of body weight 
and is administered diluted with 40 times distilled water and slowly 
thrown up the rectum. If an injection of hyoscine is given the patient 
falls asleep by the time rectal instillation is completed, when he can be 
removed for operation. The ana\sthesia shoiild be supplemented by 
ether administered by open metliod. 

It is soon deto.vicated by the liver where it combines with gly- 
curonic acid to form urobVomic acid, in which form it is excreted 
by the urine. Consciousness returns within a few minutes after 
the administration has been completed. 

It is as a rule a relatively safe aupesthetic and free from post- 
operative comi)lirations. It how^ever causes some toxic chnnges in 
the liver and fatal cases of aento yello\v atrophy of the liver, re- 
sembling delayed chloroform poisoning, have been described in 
animals after avertin. Since it increases the risk of toxic changes 
in the liver in chloroform aiiivsthesia the tw o drugs should not bo 
used at the same time. 

There is evidence that avertin and thyroxin are iii some w^ay anta- 
gonistic to each other, and patients suffering from toxic goitre 
with high basal metabolic rates feel the greatest benefit of the drug. 

Contra-indications. —(1) Patients w itb low basal metabolic rates ; 
they do not eliminate the drug freely; (2) abiiorinally low blood 
pressure; (3) wdien other drugs are used which lower blood pressure 
or depress tlie respiration, e.r^, chloroform or morphine ; (4) in ope- 
rations near the rectum or anus; (5) any toxic condition; and (6) 
diseases of the liver and in nephritis. 

Note.— Avertin is an unstable compound and should he tested 
before use by a few drops of 1 in 100() solution of congo red, if no 
change of colour takes place then it is safe. 

Amylene Hydrate. Tertiary Amyl Alcohol— It is Dimethyl 

ethyl Carhinol As a hypnotic it stands midway between paraldehyde 
and chloral, and is stronger than the former but weaker than the 
latter. In small doses it stimulates the central nervous system which 
is depressed in largo doses, and causes a fall of temperature. It is 
used with avertin to counteract the depressant effect of the latter 
drug when us€^d as a basal narcotic. Dose.— 30 to 60 ms. or 2 to 4 mil. 
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(d) Sulphonal Group 

These drugs owe their x)roperties to the presence of 
Alkyl radicals (methyl, ethyl, etcj. It has been found 
that the introduction of the radical ethyl C 2 H 5 into an 
organic compound frequently confers upon it a sedative 
action and these become more powerful hypnotics. 

SULPIIOIVAL 

Sulphonal. C7H16S2O4 

Syn.— Sulphonmetliane, IT.S.P. 

Source.— It is diethylsiilphonedhnethiflmpthfnie, and ol)tained by 
the oxidation of the product of the interaction of ethyl mercaptan 
and acetone. 

Characters. — Colourless, prismatic crystals, or a white xiowder ; 
odourless ; nearly tasteless. Soluble in 450 parts of water, in 15 parts 
of boiling water ; in 80 parts of alcohol {00 p.c.). 

B.P. Dose.— 5 to 20grs. or 0 3 to 1*2 grms. 

METHYLS IJI. PHONAL 

Me t by 1 sul phonal . Cg IIi s S2 O4 

Syn.^Sulphonethylniethane,IJ.S.P.; Diethyl-sulphone-ethyl-methyl 
methane, “'rrional.” 

Source. —Obtained by the oxidation of the product of the inter- 
action of methyl ethyl ketone and ethyl mercaptan. 

Characters. -(h)lourl ess, lustrous scales, or a white powder ; odour- 
less ; taste, slightly bitter. Soluble in 820 parts of Avater ; in 12 parts 
of alcohol (90 p.c.). 

B.P. Dose. —5 to 20 grs. or 0’3 to 1*2 grms. 

ETHYLSIJL PHONAL 

(Not official) 

Syn.— “Totronal.” Diethyl-Tiicthanc-clicthylsiilplione. 

Source.— Sulphonal, in wliioh t,\vo of tlio methyl groups Imvc boon rcplacod by 
two of ethyl. 

Characters.— Shining white, (u-ystallino tablets, or acicular crystals with no 
smell but a camphoj-aceous bitter taste. in r>.'")0 of Avatei*. 1 in 12 of 

alcohol. 

Dose.-^IO to 20 grs. orO'G to 1'2 (1. 

PUAUMACObOGY AND TiTRUAPEUTKIS OP SULPIIONAL AND 

Metuylsulpiionae 

Suljihonal is a powerful hypnotic and does not depress 
the heart or cause the disagreeable affcer-etfects of opium. 
It has no analgesic property and acts by virtue of its 
solubility in lipoids. It takes about four to live hours to 
produce sleep as its absorption is slow and uncertain. It is 
very useful in simple insomnia, and may safely be given in 
heart disease. On the other liand, it is powerless when 
sleeplessness is due to pain and cannot produce that soothing 
effect on the brain which is induced by morphine. 
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It- is excreted slowly and may have a cumulative effect, 
and its prolonged administration is sometimes followed by 
Jicematoporphyrinuria, which makes the urine cherry-red. 
This is more common with anremic women and is accom- 
pained by ])ain in the stomach, vomiting, weakness and 
ataxia, confusion, partial paralysis, suppression of urine, 
collapse and death. These symptoms appear several days 
after administration of the drug and may be after one or 
two weeks. It rarely leads to the sulphonal liabit. It is 
decomposed in the body and is found in the urine as ethyl 
sulphonic acid. 

It has yielded good results in chorea, in trismus neo- 
natorum and in diabetes ; and it relieves spasms and 
cramps in fractured limbs. 

AlthomfU oAiormons doses have been faleu ivifhont any ill 
results, its administration is not without risk ivhen (jiven to 
patients in a state of physical prostration, and alarming 
symptoms have occurred after 20 gr. doses given to x)atients 
convalescent from influenza, l^cstlessness, )K(lpitafion , yiddi- 
ness, and confusion of thouf/lds have occasionally been observ- 
ed to take the place of sleep, specially in those suffering from 
chronic constipation. 

Trional resembles stilphonal in its effocts, but it is more 
prompt, inducing sleej) in from ,‘>0 to OO minutes. It is 
slightly cumulative, the toxicity appearing to increase in 
])roportion to the increase in the ethyl groups. It has been 
largely used in mental diseases in which sulphonal has little 
or no effect. Tctronal is rarely used now. 

Prescribing hints.- -Sulphonal may be given either in 
cachetKS or suspended in mucilage, but the best method of 
administration is to dissolve it in two-thirds of a tumblerful 
of hoiliny water, or hot soup or milk and then stir until it is 
cool enough to drink. It should be taken at least four hours 
before bedtime. When given in cachets it may remain 
undissolved in the stomach for hours, giving the ])atient no 
relief at night, and making him feel sleepy all the following 
day. 


(f^) Urea Derivatives 


Barbitone. Diethyl-barbituric Acid. C 8 H 12 N 2 O 3 

Syn.— 'Malonuren ; “Veronal-^; Diethyl nialoiiyl-uioa ; Barbital. 

Source, Jt is 5: 5-(liethylharhituric acid, obtained by the conden- 
sation ot* ethyl diethylnialonate with urea. 

Characters.— A. white, crystalline powder. Inodorous; taste, 
faintly bitter. Solubility . — In about 170 parts of water, more soluble 
in hot water, and in alcohol (90 p.c.). 

B.P. Dose.— 6 to 10 grs. or 0*3 to 0*6 grm. 
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BAKBITONIIM ISOI.UBIL1: 

Soluble Barbitone 

Syn.— Soluble Barbital; “Medinal”; Veronal Sodium. 

Source. —Obtained by the interaction of barbitone and sodium hy- 
droxide. Contains not less than 97 p.c. of C^H, ,0.,N.>Na. 

Characters.— A white, crystalline powder ; odourless ; taste, bitter 
Soluble in 0 parts of water ; slipfhtly in alcohol (90 p.c.) ; insoluble iiin 
ether and in chloroform. 

B.P, Dose.— 5 to 10 grs. or 0*3 to 0 6 grm. 

CARBROMALIIHI 

Carbroinal 


Syn.— “Adalin^' ; Cradal. 

Source.— Prepared l)y the action of a-bromo-u-etliylbutyrylbromide' 
on urea. 

Characters. — A white, crystalline powder; aliiiost odourless and 
tasteless. Soluble in 3000 parts of water, in 18 parts of alcoliol (9fv 
p.c.'), in 14 parts of ether, and in S parts of chlorotorm. 

B.P. Dose.— 5 to 15 grs. or 0'3 to 1 grm. 

VHENOBARBITONUB 

Phenobarbitone 

Syn. — Plieiiobarbital ; “Luminal”; “(iardenal.” 

Source. —Obtained by the condensation of ethyl phenyl-ethylma- 
lonate Avith urea. 

Characters.— A white, crystalline powder; odourless; taste,, 
sligfhtly bitter. Soluble in 1000 parts of watei*, in alcohol (90 p.c.', in 
ether, in chlorotorm, and in solutions of alkali carbonates and 
hydroxide, 

B.P. Dose.— 4 to 2 grs. or 0 03 to 012 grm. 

PIIEAOBARBITOIVIIM 80LIJBILE 

Soluble Phenobarbitone 

Syn.— Soluble Plieiiobarbital ; Liiminal-Sodium. 

Source. — Obtained by tlie interaction of phenobarbitone and sodium 
hydroxid(\ 

Characters.— .\ Avhite, hygro.scopic powder; odourless; taste,, 
bitter. Very soluble in water, soluble in alcohol (90 p.c.). Insoluble 
in ether. 

B.P. Dose.— ; to 2 grs. or 0*03 to 0-12 grm. 

\ON-OFFiciAL Preparations 

1. Nirvanol. -Phenf^Uethjfl-Infdantoin, — A tasteless crystalline 
powder. Sijrhtly soluble in xvater. Hypnotic and sedative. Useful 
in chorea. Daily dose for a child 9 to .14 years is 5 grs. or 0*3 (1. 
Treatment is followed, after one to two weeks, by pyrexia and a 
morbilliform rash, known as “nirvanol 8ickne.ss” when the treatment 
should bo stopped. There is oedema of the eye lids, conjunctivitis 
and true eosinophilia. Dose.— 21 to 7 grs. or 0T5 to 0*45 grin. 

2. 'Ptopon9l,—-Dipropyl-BarhituricAcid,—A homologue of veronal ? 
white cryi^tallino powder. Very narrow margin belAveen therapeutic 
and toxic dose. Some consider it more toxic than veronal. Dose , — 
2 to 8 grs. or 0T2 to 0*5 G. 
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3. Bromural. Syn.-^JJ valernl ; Colourless crystals* 

Soluble ill hot water, ether, alcohol, and the alkalies. Contains 36 p.cv 
liromine. Hypnotic in neurasthenia. Sleep within 5 to 25 minutes* 
Dose, -n to 10 jjrs. or 0*3 to 0 6 (». 

4. Pentobarbital Sodium. Syn,—^*NemhutaV^—A white, crystalline' 
powder, freely soluble in wattu- with a sliphtly bitter taste. Dose , — 
\ to 3 fjrs. or 0*03 to 0*2 {?rms. per os, or per rectum. As basal narcotic^ 
3 to 5 grs. or 0*2 to 0*3 jjrm. in 10 c.c. of water, intravenously. 

5. AmYtsil.-Jso-aniyl-ethyl-harhitnric ac/i(l,—\ white, crystalline 

powder, witli slightly bitter taste. Soluble in alcohol and etheiv 
slightly in water. As a sedative, \ to J gr. (per os) ; as a 

hypnotic^ 2 to 5 grs. ; as general ancesthetw^ 3 to 10 grs, 

6. Phanodorm. Sun.— Cyclo-hexenylethyl Barbituric Acid, — A white,, 
crystalline powdei*, with a bitter taste. Dose. — 3 grs. in tablets; in 
nil Id insomnia, 1.‘. grs. 

7. Theominal. -A combination of theobromine 0*3 (»., and luminal 
0 03 (1. In arteriosclerosis^ angina pectoris^ and other heart affections* 
and climacteric disorders. Dose. - 5 grs. in tablets. 

S. Dial. Syn.—Diallyl barbituric acid,— A hoinologiie of barbiturir 
acid. Dose. — 1.} to 5 grs. or 0*1 to 0 3 gi m. 

9. Evipan.— Methyl-cyclo-hexenyl-mefhyl I)arbiturate. A Avhite 
crystalline powder, sparingly soluble in water, more freely in hot 
alcoliol. A hy])notic. Do.sc.— 4 to 6 gr. or 0.25 to 0.4 grin. 

10. Evipan Sodium.- Sodium salt of <‘vipan. Freely soluble in 
water. In ampoules containing 1 grin, of the powder. Dose. — 5 tcv 
15 gi s. or 0.3 to 1 gm. 

PHARMACOkOCY OF BaRBITT RATKS 

The derivatives of this group have ])ractically the same 
action, vh. sedative and hypnotic, but differ only in degree 
and duration, and this depends partly u])on the rate of ex- 
cretion and partly upon the rate of destruction of tlie drug. 
8ince barbituric acid is unstable and does not ])osscss any 
narcotic action these drugs are rendered useless by the 
oxidation of their side-chains, and the compounds with un- 
stable side-chains produce very short action. They all belong 
to the aliphatic series, and as such their action varies with 
their solubility in fats. The intensity of their action can 
be moditied with the amount used, and will produce sleep,, 
complete insensibility or coma according to the dose. They 
are analgesics, but in this effect they are inferior to the 
drugs of the antipyretic group. Barbitone is a sedative and 
hypnotic; phenobarbitone, amytal and pernocton are more 
analgesic and less hypnotic, depress the motor area, and 
are slightly more toxic. 

Barbitone and soluble barbitone (niedinal) produce 
refreshing sleep without any unpleasant after-effects. They 
take about half an hour or more to produce sleep by their 
effects entirely on the central nervous system. They are 
about twice as active as chloral and four times as strong a» 
siilphonal. 

As a rule no untoward effects are observed either on 
respiration or circulation in full doses required to produce 
complete aniestbesia. Sometimes sleep is preceded by excite- 
ment and delirium. 
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Respiration and circulation.— No eflect is observed on 
respiration, except some slowing, which is not more than 
found ill natural sleep. Toxic doses depress the centre, when 
breathing becomes slower, shallower and even irregular. 
Death takes place from pulmonary a dema and paralysis of 
the centre. 

Ordinary hypnotic doses have no effect on circulation. 
The blood-pressure remains normal though the heart may be 
a little quickened. Given intravenously, as for the produc- 
tion of anresthesia, the ])ressure falls but returns to normal 
soon. 

Temperature.— Sedative doses lower the temjieratiire 
slightly, which becomes very low in coma due to depression 
of the medullary centres and also from lessened movements. 

Smooth muscles. — All depress the smooth muscles pro- 
ducing loss of tone S|)ecially of the uterus. Amytal however 
has very little effect on the normal uterine contraetioiis, and 
in aniesthesia produced by amytal the uterine contractions 
continue. 

Margin of safety. — Since these drugs aVe extensively 
used as hy])uotics and analgesics it is uecessury thnt the 
margin of safety between the hypnotic dose and the lethal 

^ , i. 1 1 i-i i.- minimum lethal dose i ^ 1 1 

one rcprescnriMl bv the ratio — ; . -t vshould 

‘ minimum therapeutic dose 

be known. The higher this tigure the safer the drug. Luminal 
is l.ii ; barhitone l.G ; soneryl, nembutal and pbanodorm, 
2.4 ; dial 2.5 ; evipan, 5. Thus it is not very safe to give 
luminal in full hypnotic doses, although in sedative anti- 
epileptic dosage it is free from immediate risk. 

^ Excretion. — Rarbitone ])asses out of the body in most 
part unchanged, about 70 ]).c. being found in the urine, and 
takes several days to eliminate even after a single dose, its 
use should not therefore be continued for more than one 
Aveck, otherwise symptoms of poisoning may develop. 05 
p.c. of pernocton, 50 ]).c. of dial, betAveen 10 and 40 p.c. of 
luminal, and no amytal could be recovered from the urine. 
Evipau is said to be metabolised completely in a fcAv hours. 
Traces have been found in the cercbro-s])inal liuid and milk. 

Toxicology.— 'file action of tlie.se ilerivatives varies in different 
individuals. While synijitoins of poisoning IniA'e been reported Avith 
1 gr. of veronal, recovery has also taken place even after 1 dr. All 
these drugs are more or less cumulative and the symptoms of over- 
<losage are often due to this fact(yi77:c.7X\dien continued for long even in 
therapeutic doses, but is specially common wlien excretion is a lso scanty 
due to the kidneys not functioning properly. A case of delusional 
insanity following nembutal-other ainesthesia has been recorded after 
5 grs. (two capsules) of nembutal Avith gr. of atropine by the 
mouth before administration of gas-ether anaesthesia (Boijnl Society of 
Medicine^ ylwr/. ig;i2). A case of acute A^eronal poisoning has been 
recorded following taking of 24 grins, in a single dose. Profound coma, 
profuse perspiration, cyanosis and imperceptible pulse Avere obserAHed 
even bn the fourth day. 'fhere Avere incontinence of urine and fieces, 
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loss of tendon and corneal reflexes, dulling of general sensibility, 
mydriasis and profuse secretion of saliva. If recovery takes place there 
is diplopia and ptosis. No albumin or tracers of veronal was detected 
in the urine. 

Treatment of Veronal Poisoning.— If seen within four hours, re- 
peated washing of the stomach with warm water. Put 3 pt. of strong 
hot coffee with some milk and 1 oz. of castor oil. If seen after six hours, 
lavage is still useful. Strychnine j,V gr. and atropine gr. every 
four hours. Subcutaneous injection of warm saline solution and rectal 
use of saline and glucose 4- p.c. Oxygen if cyanosis is )>resent. Hasten 
removal of the poison from the central nervous system specially the 
vital medullary centres by lumbar x)uncture. 


Tiipkafeuti<%s of Harhitiikates 

The chief uses of the dilfereut preparations of this group 
are as liypnotics, sedatives, analgesics and aiucsthetics. 

As Irijjmolics these derivatives have come to the forefront 
and are used in ])reference to the sulplional group because of 
their liability to poisonous effects and paraldehyde which is 
disagreeable. They ])ro(luee almost natural sleep within 20 
to 30 minutes lasting for 0 to S hours from which the ])atient 
wakes up refreshed, although some lassitude remains during 
the day. They can be used in any form of insomnia and 
are of extreme value when slee])hissness is due to nervous 
excitability, mental disease and cerebral excitement. As 
hypnotics, veronal and medinal are given in 7^ gr., and 
luminal and aniytal in 3^ gr. doses. Luminal sodium can 
also he given hypodermically in 20 ]>.e. solut ion. 

They are valuable .sedaiires to the brain and as such arc 
more prompt than bromides and can be used in all cases where 
bromides are indicated. Of all the preparations luminal is 
largely used. It is also useful in vomiting of pregnancy and 
sea-sickness in doses of 0.00 to 0.3 2 grm. (l to 2 grs.) half an 
hour before meals. Alone or comhiiied with belladonna it is 
useful in pyloric stenosis and colic. They are all used to 
reduce convulsion in mania, delirium tremens, excitement 
following withdrawal of morphine, epi]ej)sy, sti ychnine])oiso- 
ning and tetanus, although luminal, and sodium amytal are 
X)refcrred. In epilepsy luminal is more valuable in acute 
attacks and reduces both the niimher and severity of the fits, 
and docs not produce that mental hebetude so common after 
prolonged use of bromides. The best method of administra- 
tion is to x)rescribe 3^ to 2 grs. twice a day, or in nocturnal 
attacks only one dose just before going to bed. The dose 
requires to be regulated, keeping in mind the idiosyncrasy 
of the patient and the liability of the drug to produce skin 
rash. It is not a cure for epilepsy and requires to be con- 
tinued for a long time, possibly for years, and the dose 
gradually reduced. If no change is produced at the end of 
six months the treatment should be stopped. 

As analgesics they are useful in headaches of all kinds. 
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and are valuable in reducing pains of a neuralgic nature, e.g.y 
sciatica, intercostal neuralgia, lumbago, dysmenorrhoea , 
etc. They are often used in combination with amidopyrine 
derivatives, e.g. Allonal and Veramon. 

As ancesthetics they have been used either for the pro- 
duction of general anassthesia or as a preliminai’y to the use 
of volatile aniesthetics. Their use as a general ansesthetic 
by the production of narcosis is open to many objections. 
Being non-volatile they cannot be given by inhalation and 
therefore the dose cannot be regulated. If, for instance, 
a small dose has been given it can always be increased, 
but if a largo dose has been introduced it cannot be with- 
drawn; whereas the dose of volatile ansesthetics can be 
regulated at will according to the need of the y)atlent. 
Moreover owing to their slow excretion the narcotic effect 
lasts for many hours often with injurious effect to the 
patient. Their use therefore has not been generally 
accepted by many competent authorities inasmuch as the 
mortality following their use was greater than with vola- 
tile anesthetics. Moreover the intravenous injections 
reejuire large amounts of alkali for solution and when they 
enter the blood they are i>recipitated and remain as foreign 
bodies in a colloidal state, thus altering the colloidal 
equilibrium of the blood which may give rise to certain 
reflex effects. In fact the Council of Pharmacy and Chemis- 
try of the American Medical Association recommend that the 
intravenous injection of the barbiturates should only be used 
in emergencies and then even wlien tlie oral administration 
is not possible. On the other hand for the production of 
basal narcosis as a preliminary to volatile anscstbetics they 
are largely used nowadays on the idea that the ])ati6nt may 
be amesthetised without any pi’climinary excitement and 
with a small amount of volatile anicsthet’ic. Unfortunately 
the prolonged post-operative analgesia is often accompanied 
by pulmonary complications resulting from prolonged respi- 
ratory depression. It is therefore necessary that prepara- 
tions with short duration of action should be preferred to 
avoid post-operative effects which often cause anxiety. In 
any case it is essential when a basal narcotic is used 
in a combination aniesthesia, that no further narcotic of 
any kind should be given after operation until the patient 
is completely conscious and complains of pain or is very 
restless. 

Most of the drugs selected for the purpose are those that 
are rapidly decomposed in the tissues of the patient, and 
the drug is introduced slowly by the intravenous route. 
There are however certain possible dangers which should be 
remembered, uis. (1) idiosgnerasies to the drug ; (2) inability 
on the part of the Itodtj to decompose the drug, as happens in 
patients with bad liver ; (3) combination of several narcotics 
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morphine is specially dangerous and may depress the 
respiration profoundly. 

The different preparations used as basal narcotics arc: — 

Pernocton.-— {Sodium beta-bromallyl-barbituric acid. This 
is given intravenously about quarter of an hour before 
starting the inhalation anaesthesia. Resembles nembutal, 
but it is a more powerful hypnotic. The dose is 1 c.c. of 
a 10 p.c. solution per 12.5 kilo of body weight. Does not 
produce any marked fall of blood presure like amytal. No 
morphine is required but atropine may be given with' 
advantage. Dose . — 5 grs. or 0*5 grrn. 

Luminal is given by the mouth on tlie evening before 
operation, 10 grs. at 9 p.m. If the patient is drowsy in 
the morning, half the dose is given two hours before opera- 
tion. 

Nembutal. — Sodium ethyl-methyl -butyl barbiturate, is 
more sedative than hypnotic, and is less often followed by 
restlessness or delirium and is safer than amytal. For jiroduc- 
tion of basal narcosis it is given intravenously ten minutes 
before operation. The solution should be freshly prepared 
and must be quite clear, and the injection given with the 
patient in bed, or on the operation table with a solution 
of 7^ grs. in 10 c.c. at the rate of 1 c.c. per minute; the 
dose being the minimum amount rciiuircd to x>ut the patient 
into a quiet sleep. By month the dose is 1| to 4 grs. with 
morphine 4 gr. three quarters of an hour before operation. 

Sodium Amytal (sodium iso-amyl-ethyl-barbiturate) is a 
powerful hypnotic and rapidly produces loss of conscious- 
ness and general aincsthesia. It is given intravenously 
in 10 p.c. solution at the rate of 1 c.c. per minute. Un- 
consciousness is induced very rapidly, the usual quantity 
required being 7 to 15 grs. It reduces the amount of ether 
by ten ])er cent. As the anmsthesia is produced very 
rapidly the injection is given a few minutes before operation. 
Owing to its effect on respiration and vaso-motor centre, 
it causes a great fall of blood pressure and respiratory 
weakness. It is however completely destroyed in the 
system. It is useful in strychnine poisoning when given 
in full doses. 

Soneryl Sodium.— Sodium derivative of butylethyl-barbi- 
turic acid. A sedative and hypnotic. Administered as a 
pre-anmsthetic basal narcotic in doses of 24 grs. per 8G 
pounds body weight. It is closely allied to nembutal but 
less toxic and has the advantage of being effective when 
given orally an hour before operation and atropine half an 
hour later. The sleep after operation is not excessive, but 
.some patients become restless which is easily controlled by 
morphine. Except some depression of breathing in a few 
instances no other complication has been recorded. 

Soneryl is a sedative and hypnotic in doses IJ to 4^ grs. 
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Evipan Sodium.— It is extensively used as a non-volatile 
general ainesthetic. It is rapidly detoxicated by tlie liver, 
a portion remaining unchanged is excreted in the urine. 
It is administered intravenously ; the amount contained in 
the ampoule is dissolved in 10 c.c. of sterile distilled water 
just before use, as it is very unstable. The injection is made 
into a vein, and the patient is asked to count aloud, the rate 
of injection is 1 c.c. in 15 seconds, and about o c.c. is 
required to produce uuconseiousness. I'or short operations 
the same amount is further added and twice as much for 
long operation. For (dderly and debilitated patients half 
the amount required to produce sleep should be given. 

A deep yawn just before the disap])earance of conscious-^ 
ness, twitching of the face muscles and jactation of the limbs 
are common. Pupils are moderately dilated and react to 
light. Corneal rellex is lost during complete amesthesia. 
The patient regains consciousness in ten to twenty minutes, 
but remains drowsy and droi)s oil* to sleeq) again if left 
undisturbed. 

The nse of barbitanites is not always unatte nded with .st^quela*. 
Sometimes the patient, will sleep ileeply, for a period sutliciently 
long to cause anxiety. A minor but troublesome complication is 
restlessness preceding return to full consciousness. ^I'bis liowevei* 
is less with nembutal than with others. All basal narcotics cause 
depression of respiratory centre, so that in some cases the breathing 
becomes so quiet and shldlow that the patient scarcely takes sutlicient 
amcstlietic to secure surgical amesthesia. (’yauosis is also another 
complication. I^oxic condition and hyperthyroidism increase th(‘ 
sensitiveness to these derivatives, (> grs. of nembutal jiroved fatal in 
(f raves’ disease. 


ITRKTIIAIW: 

(Not official) 

Syn.— Klhyl ( ’aibainato. 

Source.— rrepared by the action of ammonia upon (dhyl clilorofoi iiiato. 

Characters.- (.‘olourloss prismatic crystals, having a cooling saline taste; no 
smell. JOasily soluble in water. 

J)ose. ~\ to 13 grms. or 15 to 30 grs. 

PlIAK.MAOOLOUY AND 'ITiEUAPEUTICS 

In lArethanc the depressing effect of ethyl on the medulla is 
counteracted by the stiinulntiiig elfect of the carbamic radical. Thus 
it is frei^ from danger to respiration and the heart even in very large 
doses. It is the safest of all hypnotics hut less certain. It retards 
digestion but docs not derange the stomneb. At first it produces 
some excitement^ but this is quickly followed by natural sleep, 
with some slowing of respiration and the pulse. Blood-pressure 
is not lowered, but large doses lowm* the temperature and weaken 
and even abolish the reflexe.s. it does not relieve i>ain. It must 
be given in full doses of 20 to 30 grs. which may bo repeated in an 
hour or two if sleep does not follow the iirst dose. It is specially 
suitable for children, cases of delirium tremens, acute mania, and 
in the insomnia of heart disease. It is antagonistic to strychnine 
and has proved more useful than chloral in tetanus. 
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Class B : Drugs acting on the Cord 

The cord performs three specilic functions, viz . — (Ij tlio^ 
conduction (a) of sensory or alfercnt, aiul (h) of motor or 
elVereut impressions ; (2) the rellex action ; and (3) the 

origination of impulses by special nerve centres, e.g. the 
sweat centres, located in tlic cord. The drugs acting on the 
cord may he divided into spirutl sfintulmifs, or those which 
increase the irritability of the anterior cornua and produce 
convulsions ; and spinal depressants, or which depress or 
])aralyse the activity of the anterior cornua. 


COXVLLSAXTS 

Drugs which stimulate the general nervous system cause 
exaggerated rcilexes, and if the stimulation is sulticiently 
strong may produce convulsions, Avhich may be clonic or tonic. 
Many factors contribute to tlie ])rodi:ction of convulsions, 
viz. direct stimulation eit her of tin*, muscles, as by veratrine ; 
or of elferent motor nerves, as by physostigmine : excitation 
of the brain, medulla and cord either directly by a drug, or 
as a result of asphyxia ; or rellexly as a rcvsult of strong 
afferent stim ulation . 

Direct stimulation of the cerebrum is as a rule followed 
by convulsions of a different nature inasjuuch as they are 
not ])roduccd by any sensory stimuli and have not a reflex 
character in the ordinary sense. They are irregular and only 
a limited group of muscles are involved and unlike strych- 
nine no inhibition of the antagonist grou]) of muscles takes 
place. The convulsions correspond to the normal co-ordina- 
ted combination of movements, /.c., they ar(^ clonic or epi- 
leptiform. ^Medullary stimulation, as from camjdior and picro- 
toxin, also ]>roduecs clonic convulsions but these are more 
irregular and asymmet rical. 

Convulsions induced by strychnine arc spinal and reflex 
in character, and are due to some alVerent stiiindation, and 
affect all the muscles in a symmetrical way. They are 
tetanic, and other drugs Avhich act like strychnine, but in a 
milder way are caffeine, ammonia, cocaine and thebaine. 

VOMICA 

Nux Vomica 

Syn. -Poison-ind. Syn. I. V. -Kmhila^ Bong., Hind. 

Source. -The dried ripe seeds of Stvpcluios Nux-vomka. (Contains 
not less tliaii 1.2 p.c. of stryehnine. 

Characters. ^ I )isr-sliapcd, nearly flat, sometimes irregnlarly bent, 
2 to 2.5 em. in diameter, about (> mm. thick; rounded or somewhat 
acute at the margin, Avhere there is a small prominence from Avliich a 
raised lino passes to the central hilnni. Surface ash-grey, covered 
Avith short satiny hairs. Endosperm large, horny. Cotyledons small, 
leafy. Taste, intensely bitter. No odour. The Ignatius^ Beans are 
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the seeds of Strychnos Ignatia^ they are olive-shaped, and contain 
more strychnine! 

Composition. -(1) Strychnine^ 0*2 to 0.5 p.c. varying in different 
seeds. (2) Brucine, 0.5 to 1 p.c. (3) Jynmric acid, with which strych- 
Tiine and brucine are united. (4) Logaiiin a gfUicoside. 

Official Preparations 

1. Nux Vomica Pulverata. Syit»~-Pulvis ArcAs VV>a/iWe.— Niix 
vomica reduced to a fine powder and adjiisted, if necessary, either Ijy 
admixture of powdered nnx vomica, or poAvdered lactose, to contain 
1.2 p.c. strychnine. 4 jrrs. contain strychnine. B.P. 

Dose.— 1 to 4 grs. or 0.06 to 0.25 grm. 

2 Extractum Nucis Vomicae Siccum. — ( hintains 5 p.c. of strychnine, 
or gi'* in 1 fir. B.P. Dose. V fo 1 0^*- nr 0.015 to 0.06 grm. 

3. Extractum Nucis Vomicae Liquidum.— ( 'on tains 1 .5 p.<*. of strych- 
nine, or Vf gi'* in 3 ms. B.P. Dose. 1 to 3 ms. or 0*06 to 0*2 mil. 

4. Tinctura Nucis Vomicae.— Contains 0.125 w/v of strychnine, or 
d’o gr. in 30 ms. B.P. Dose. ~10 to 30 ms. or 0.6 to 2 mils. 

STRYCIININAE lIYl>KO€HIiORIl>lJ]II 

iStrychnine llydrocliloride. C2ilJ22N202, 1101,21120 

Source and characters. -It is the hydrochloride of the alkaloid 
strychnine. Small colonrles.s, prismatic crystals. Kfhorescent in the 
air, very bitter. Solubility. —1 in 40 of water. 

B.P. Dose.-— fl'v to Jr gr. or 0.002 to 0.008 grm. 

Official Preparations 

1. Liquor Strychninae Hydrochloridi. - Contains 1 j).c. av/v of 
strychnine hydrochloride, or ?, gr. in 12 ms. B.P. Dose.- 3 to 12 ms. 
or 0.2 to 0.8 mil. 

2. Syrupus Ferri Phosphatis cum Quinina et Strychnin a. Syn.~ 
Easton^s Syrup. -1 gr. of ferrous jihosphate, or | gr. of iron, g*’- 
strychnine hydrochlor. and J gr. of quinine hydrocTilor. in 60 ms. B.P. 
Dose.— 30 to 60 ms. or 2 to 4 mils. 

N on-official Preparations 

1. Strychninae Arsenas.— Small, white aciculnr crystals soluble 
1 in 14 of water. Dose.— to j’j. gr. or 0.001 to 0.004 (k 

2. Strychninae Phosphas Acidus. - Shining acicular crystals. 
Soluble 1 in 31.5 of Avatei*. Dose.— to A; g*’- or 0*001 to 0*004 (f. 

3. Strychninae Sulphas, U.S.P. -Prismatic, Avhite or colourless 
crystals. Solnhle 1 in 35 of water. Dose, 1J .8.1*.— 0.i){\2 grm. or gi* 

4. Strychninae Nitras, U.S.P,- In colourless, glistening needles, 

or as a white crystalline powder. Dose, U.S.P.— 0.002 grm. or g* * 

PlIAltMAOOLOGY 

Externallji. — Strychnine is a powerful antiseptic while 
brucine is a local anresthetic. 

Internally. Gastro-intestinal tract. — Being intensely bit- 
ter both nux vomica and strychnine are typical stomachics 
and tonics, increasing the secretion of gastric juice, and 
thereby sharpening appetite and promoting digestion like 
gentian, caliimba, etc., but more powerfully. They increase 
the peristaltic movements of the intestines by augmenting 
the Reflex excitability of Auerbach’s plexus and may thus act 
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AS a purgative. The preparations of the crude drug being 
less easily absorbed, remain for a longer time in the intes- 
tine and act better than the alkaloid. 

Blood. — Strychnine enters the blood from the mucous 
membrane or when given hypodermically, it is not known 
Avhat effect it has on the living blood-corpuscles, though blood 
mixed with strychnine and shaken with air contains more 
oxygen and less carbonic acid. 

Heart and circulation. — The heart is not affected in 
therapeutic doses, there may be some slowing of the pulse 
from stimulation of the vagus centre and a rise of blood- 
pressure from stimulation of thcs vaso-constrictor centres 
in the medulla and cord. These effects were attributed to 
(convulsions and asphyxia, but since they occur even after 
abolition of convulsions by curare and exclusion of asphyxia 
by artificial respiration, they must be strychnine effects, 
aithough these factors may be contributory. The vessels of 
the splanchnic area are constricted, while those of the heart, 
lungs and central nervous system dilate. The general effect 
therefore is to raise the arterial })ressurc an(i allow more 
blood to flow through tliose orgfins necessary for the main- 
tenance of the vital i^rocesses. This redistribution of the 
blood recuperates the heart by improving coronary circula- 
tion thereby supplying more oxygen and nutrition. Tlie 
vessels of the skin also dilate. It stimulates the secretion 
of adrenaline and thus may produce indirectly circulatory 
•eff’ects. 

Respiration.— The medullary and s])inal respiratory 
centres are stimulated rendering the respiration deeper and 
( I nicker. The latter becomes so active that if the cord of an 
animal is cut below the medulla, respiration is not entirely 
stopped ; again if the drug is given after the section of the 
cord, respiration returns. The effect is more marked when 
the centre is depressed by some narcotics. The respiratory 
muscles participate in the general tetanus and the patient 
dies asphyxiated from rigidity of the thoracic muscles and 
diaphragm. 

In therapeutic doses the bronchial muscles are improved 
in tone, and although this may make it useful in relaxed condi- 
tions of the bronchus it will be harmful in spasmodic state of 
the bronchi, as in asthma. The cough centre is also stimulated. 

Brain. — The higher, centres are stimulated though feebly 
even in toxic doses and the mind remains clear to the last, and 
the patient feels the excruciating pain of convulsions. Small 
doses render the special senses more acute. Thus it strength- 
ens the mental power and sharpens the senses of sight, 
smell and hearing, and pain is more keenly felt. It increases 
the field of vision and makes the eye more sensitive to slight 
differences in light, due to its effects on the retinal cells and 
not to changes in the brain. 

14 
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Medulla and cord.— Strychnine stimulates the respira- 
tory and the vaso-motor centres in the medulla. But its 
main action is on the cord. In moderate doses it increases 
the tone of the muscles, i.e.^ produces exagrgerated reliexes, 
and makes the cord hypersensitive, so that a slight stimulus, 
which ordinarily causes no marked response, is followed by 
increased reflex excitability. In poisoning, a slight peri- 
pheral stimulus, like the prick of a pin or a flash of lightning 
or a sound, will provoke convulsions, which are sudden in 
onset and involve all the voluntary muscles of the body. 
They are at the beginning intermittent, but subsecpiently 
become tetanic, and although appear to be spontaneous are 
in reality always elicited by some external stimulus. The 
cause of these convulsions has been the subject of much 
controversy. That they are not cerebral is shown by the 
fact that they can be produced in a decapitated animal. 
Moreover, if the posterior nerve roots are divided, or if the 
entire surface of the skin is amesthetiscd l)y cocaine so 
that no afferent impulse can reach the spinal cord, no con- 
vulsion follows. If, however, the central ends of f he cut 
nerves are stimulated, convulsions can be obtained. The 
convulsions therefore have their origin in the cord, though not 
initiated there inasmuch as they are reilex, being the residl 
of alVeront impulses to external stimuli. Ordinarily when a 
stimulus is applied, as elicited by an ordinary simple reflex, it 
will not only cause contraction of one group of muscles, but 
by co-ordination Avill cause relaxation of the correspond- 
ing antagonist group of muscles (Sherrington). Thus there 
are two components working, one the motor and the other 
inhibitor. The stimulation of the flexor muscles, will lead to 
inhibition of its antagonist the extensor muscles, and both 
cannot be put into action simultaneously unless the stimulus 
is abnormally strong. After a toxic dose of strychnine the 
contraction is not limited to the usual group but also to the 
opposing group of muscles, i.e., the flexors and extensors 
contract simultaneously. Htrychnine therefore causes a 
breakdown of the normal inhibitory influence and causes 
contraction of all the groups of muscles, and of the two sets 
of opposing muscles, the effect of the strongest s(d predomi- 
nates. Therefore in case of poisoning the body becomes 
arched backwards, and owing to the involvement of the 
diaphragm and the muscles of the chest and abdomen, the 
respiration becomes aflected. 

Nerves and muscles. — Strychnine augments the capacity 
for muscular work and delays onset of fatigue. It has no 
eftect on the voluntary muscles although their tone is improv- 
ed through the cord. In toxic doses the functional activity of 
the motor nerves is depressed towards the end. This is not due 
to the exhaustion of the nerve tissue as has been supposed, 
but to the direct action of the drug on the nerves themselves. 
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Metabolism.— The increased movements of the body 
naturally excite oxidation, and the absorption of oxygen 
and excretion of CO 2 are correspondingly increased. Owing^ 
to increased flow of blood through the skin there is a rise 
in the skin temperature, but there is more heat dissipation,, 
and any rise of temperature from increased metabolism is 
counteracted, and the net result is rather a fall of tempera- 
ture. (xlycogen in the liver and of the muscles is consider- 
ably reduced during the spasm and may disappear entirely if 
the spasms be of some duration. Sugar is also passed in 
the urine of animals exi)erimcnted upon. This at one time 
was supposed to be a specilic action, but has been proved 
to be due to partial asphyxia. 

Genital organs. — In moderate doses, it produces sexual 
desire, it is therefore an aphrodisiac. 

Absorption and elimination.— Strychnine is rapidly 
absorbed mainly from the intestine. It is excreted chiefly 
in the urine (10 to 20 ]).c.). The excretion begins within 
a few hours and continues usually for forty-eight to seventy- 
two hours, though traces may be found even after five days. 
Part of the alkaloid is taken up by the liver where it 
undergoes oxidation. 

Toleration. Some persons are more tolerant than 
others. Home people of India are in the habit of takings 
mix vomica morning and evening with pan ; commencing 
with i gr. they sometimes increase it to about 20 grs. (an 
entire nut). 

Acute toxic action. —Witliiu .1 to 1 liour after a large ami poisonous 
dose, the symptoms of poisoning eommeiiee. (Jeneral uneasiness and 
soreness of the iiml)s, instantly folloAved l>y sliootiiig pains in the back 
and then down the arms and legs, are first observed. Tetanic con- 
vulsions of the muscles soon set in, lasting for i to 1 minute, when 
they relax, leaving the patient sweating ami exhausted. They coim- 
011 again ami again, ami the intermission gets shorter and shorter 
as the severity of the symptoms increases, 'fhe muscles of the jaw 
are only atfected before death, not in the beginning. In short, the 
symptoms of poisoning closely resemble those of tetanus, from which 
they diffm* in (1) their rapid development ; (2) want pf a history of 
a wound, opcnatioii, etc., as in tetaiuis ; (8) complete relaxation 
between the spasms in strychnine xmisoning, whereas in tetanus 
the muscles of the back and jaw remain rigid between the spasms r 
(4) trismus or ‘dock-jaw^’ only appears as a late symptom, whereas 
it is the first symptom in tetaiuis ; (5) death taking ])lace soon, or 
the symptoms rapidly declining. Half a grain is the smallest dose 
that has been known to prove fatal. 

Antidotes. — Pump before convulsions, or under chloroform after 
convulsions. Apomorphine i gi- subcutaneously, or emetics ; 

charcoal or tannin in large quantities, potassium bromide (2 drs. to 
2 ozs.) with chloral hydrate (30 to 00 grs.) repeated if necessary, or 
urethane and paraldehyde, morphine, alcoliol in poisonous doses; 
chloroform inhalation, artificial respiration, etc. 

VVhcelcock {Journ, Amer. Med. Assoc. Nov. 26th 1932) records a 
case of recovery from strychnine poisoning by the intravenou.s 
injection of phenobarbital sodium 5 grs. followed by 15 grs. of sodium 
ainytal dissolved in 10 c.c. of water, 1 c.c. being given per minute* 



212 PHAEMACOLOdY AND THEEAPEUTICS 

Methyl and Ethyl compounds of Strychnine and Brucine.— Remark- 
able results have been obtained by Fraser and Crum Brown when 
strychnine and brucine were coml>ined with methyl and ethyl radicals. 
1'hese new compounds lose their conviilsaht action, which they ordi- 
narily possess when uncombined, and produce general paralysis of the 
body by acting on the ends of the motor nervevS like curare. In poison- 
ing by any of these compounds, the heart continues to beat normally 
for a long time, and the muscles of the body remain for hours flaccid 
and contractile. Hence ethyl and methyl compounds of strychnine 
and brucine may be injected in strychnine poisoning as antidotes. 

Tiihkapeutk^s 

Intcrnalhf. Gastro-intestinal tract. - Nux vomica and 
fitrycbnine arc largely used to promote appetite and diges- 
tion in atonic dyspepsia, and weakness of digestion 
during convalescence from acute illness. Tr. nucis vomicfc 
or liqr. strychninai hyd. and infusion of calumba or infusion 
of gentian make a very eflicient prescription for such cases. 
The following combination is largely used : R Acid, 
hydrochlor. dil. ms. 10 ; tr. nucis vein. ms. 10 ; spt. chloroformi 
ins- 15 ; inf. gentianm co. ad oz. 1. t. d. s. Strychnine has 
given satisfactory results in acute and chronic gastric 
catarrh and gastralgia (j^o hypodermically). Because 
it increases peristalsis, mix vomica is frequently given as 
an adjunct to purgatives. Sometimes it corrects constipa- 
tion without the aid of other remedies. 

Heart and circulation. — As a circulatory stimulant its 
A^alue is doubted by many. Its chief use is in cases of 
pure failure of circulation due to vascular paralysis leading 
to collapse when it acts by constricting the splanchnic 
vessels thus sending more blood to the skin, extremities, 
heart, lungs and the nervous system, so that by redistribu- 
tion it sends more blood to the vital organs and improves 
circulation and averts threatening collapse. It has no 
effect when the circulatory failure is purely cardiac. If 
however the vascular failure is a capillary stasis, or if the 
vessel walls have lost their excitability, stimulation of 
the vaso-motor centre with strychnine can be of no beneflt. 
To get any improvement the dose should be to ^ gr. 
hypodermically (Gunn). 

Respiration. — As it stimulates the cough centre, it helps 
expectoration by provoking coughing, and is useful in 
chronic bronchitis, protracted pneumonia, etc., when given 
with other expectorants. It averts death in chloroform 
poisoning gr. hypodermically). As a respiratory stimulant 
it is valuable in narcotic poisoning, c.</., opium, chloral, 
etc., and in exhaustion of the centre, as in pneumonia. In 
these conditions improved respiration will result in increased 
supply of oxygen to the heart and central nervous system, 
and there will be a break in the vicious circle, thus enabling 
the patient to maintain the effect even after the stoppage 
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of the drug. In these cases it should be given in full 
doses when it may tide over a critical period. 

Nervous system. — As a spinal stimulant strychnine, is 
used in diseases of the nervous system, but the conditions 
in which it can be of service are very limited, and its use 
requires careful discrimination. Jt is useful in (a) paresis or 
incomplete paralysis ; (h) local paralysis as that of the fore- 
arm, larynx, sphincter, etc., due to any toxic agent, as lead,^ 
alcohol, or tobacco ; (r) diphtheritic parahjsis ; and (d) post- 
operative paralysis of stomach or intestine. Its use has been 
suggested in infantile ])aralysis, but since there is destruc- 
tion of the anterior cells of the cord, the use of strychnine 
can have no influence in restoring the destroyed nerve 
cells. Indeed if used early it may be positively harmful 
by irritating the surrounding area of inflammation. Similarly 
its use in lesions of the motor area of the brain, or of the 
motor tract of the brain and cord can only be harmful. It 
should not be used (u) when the paralysis is of recent 
origin ; (h) when rigidity of muscles still exists ; (c) when 
there is much wasting of muscles (sometimes i)rogressive 
muscular atrophy is stayed in its progress by the hypo- 
dermic injection of gr. increasing to gr. given once 
daily) ; {d) when head symptoms are present ; and (c) when 
the muscles do not respond to electricity. 

Besides the above, mix vomica or strychnine can be 
successfully employed in atonic conditions of the bladder 
and sexual debility. In mental dei)ression from overwork 
it should be used after the susi)ension of work. 

Prescribing hints.— The efl’ect of strychnine depends 
upon its rapidity of absorption, (liven hypodermically it 
is two to eight times stronger than when given by the mouth. 
When administered per rectum the effects approach more 
closely the hypodermic method. Children are comparatively 
insusceptible to it. Toleration is not induced, on the other 
hand, long continued use renders the nervous system more 
sensitive to it. 

Class C : Drugs acting on the Sympathetic and Parasym- 
pathetic Systems 

The voluntary muscles are under the direct control of 
the central nervous system, but the activity of the involun- 
tary muscles and of the glands is regulated by a more 
complex arrangement. A characteristic feature of these 
involuntary active organs is that they can work independ- 
ently of the central nervous system and for this reason their 
nervous system is known as autonomic system^ although 
this is also influenced in all its parts by the centres. The 
nerves supplying them do not pass directly from the 
central nervous system, but medullated fibres are projected 
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from the cord and run to ganglion cells whence non- 
raedullatcd fibres pass down to the different tissues. The 
autonomous system has been classified into (1) cranial 
autonomic ; (2) sympathetic proper ; and (3) sacral autonomic. 
The cranial and sacral autonomic systems have comple- 
mentary physiological functions and are known as para- 
sympathetic system. 

The sympathetic system proper consists of a chain of 
ganglia or collections of nerve colls situated on each side 
of the vertebral column. The ‘^outliows” from the sympa- 
thetic arise from the dorsal and down to the fourth and 
fifth lumbar nerves as minute medullated fibres. These 
have their cell stations in the ganglia of the sympathetic 
cord, and in the cardiac, solar and hypogastric plexuses. 

The “outflows ’ from the parasympathetic include the 
cranio-bulbar and the sacral outflows. The cranial grou]) 
is formed by the third, the seventh, the ninth and the tenth ; 
while the sacral group by the second, the third and the 
fourth sacral nerves. The parasympathetic fibres which 
run into the oculo-motor arise from the mid-brain and 
supply the ciliary muscle and the iris. The seventh and 
the ninth emerge from mid-brain and supi)ly tlie vaso- 
dilators and the secreting glands in the nose, the mouth 
and the pharynx. The chorda tympani becomes bound 
up with the branches of the oth and is distributed witli 
them. Finally from the mid-brain emerge the vagi which 
supply the heart, the bronchial muscles, the (esophagus, 
the stomach and the small intestine, and also regulate tlie 
secretory mechanism. The fibres from the sacral region 
supply the vaso-dilators, the external generative organs, 
the bladder, the rectum, the anus, and motor fibres to the 
musculature of the descending colon and rectum. It will 
be seen that the autonomic fibres arise only from certain 
sections and not in an unbroken succession from the central 
organs, and act as conducting paths to carry impulses from 
the central nervous system to the difterent internal organs, 
and by means of their endings either augment or depress 
their functions. All the functions of these organs arc per- 
formed even if the organs concerned are separated from the 
control of the central nervous system. The brain however 
influences their activity, and even psychical stimulation, e.y. 
fright, excitement or emotion, is followed by changes in the 
activity of the heart (acceleration), vessels (flushing), and 
even of different secretions (sweat). 

The sympathetic and the parasympathetic systems are 
antagonistic to each other both physiologically and frequent- 
ly pharmacologically. In most organs where the two types 
of nerve influences act, they affect their functions in 
opposite directions, i.e.^ they lead to opposite results. Thus 
the pupil is contracted by the parasympathetic fibres 
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running along the third nerve, while it is dilated by the 
sympathetic supplying the dilator pupilhe. Similarly, the 
parasympathetic vagus inhibits the heart, while the sympji- 
thetic accelerates it. It must not be supposed that the 
sympathetic alone is concerned with augmentation and the 
parasympathetic with inhibition. Though the vagus is the 
inhibitor nerve of the heart, it is the motor to the bronchial 
muscle. Some organs are innervated by one division only, 
e.g., the uterus and most arterioles are supplied by the 
sympathetic only, while the glands of stomach and pancreas 
by parasympathetic only. 

The exact manner in which drugs influence the autonomic 
system is still obscure. Since the effects of some drugs 
resemble those following either stimulation or depression 
of the sympathetic or the parasympathetic systems, attempts 
have been made to explain their action as being due to 
their effects on the nerve-endings. In fact they act on an 
organ whose nerves have been divided and have degenerated 
and in which no nerve terminations exist. In view of the fact 
that nerve libres are not influenced by most of the speciflc 
autonomic drugs, it is doubtful that the liner terminal fibrils, 
which are continuations of the axis cylinders, should be 
the seat of action of these drugs. Tlieir action therefore 
must be exerted on some substance beyond the termini 
of the nerves. It has therefore })een suggested that they 
act on the muscle cells directly, a fact ratlier difficult to 
reconcile, inasmuch as some drugs, notably adrenaline, act 
differently on different involuntary muscles inspite of the 
fact that they react uniformly to other stimuli. Tiie natural 
conclusion out of this controversy is the assumption that 
there exists some intermediate structure between the nerve 
endings and the muscle, which has been differently named 
as “receptor substance,” “myoneural junction” or “synapse.” 
This theory even has been challenged on the ground that 
pilocarpine which stimulates the secretion of sweat and 
choline wliich causes contraction of the striped muscles are 
both antagonised by atropine, although there is no evidence 
of parasympathetic nerve-endings in these structures. 

Dixon i)ointed out that after stimulation of the vagus 
nerve to the heart a substance could be extracted from the 
heart muscle which was inhibitory in its action on other 
hearts, and which effect could be antagonised by atropine. 
Just as it antagonises vagus stimulation. This work was sub- 
seciuently revived by Dale and Loewi, wdio have pointed out 
that these drugs act not by stimulating the nerve-endings 
but by liberation of certain chemical substances, e,g,, choline 
or adrenaline-like substance as the case may be. Loewi has 
shown that stimulation of vagus causes liberation of acetyl- 
choline which acts directly on the cells, and that of sympa- 
thetic is followed by liberation of adrenaline. Drugs which 
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stimulate the sympathetic act not because of the physical 
stimulation but by the formation of sympathetic hormone 
adrenaline around the cell. Similarly those stimulating the 
parasympathetic act by the formation of hormone acetyl- 
choline. Dale suggested that nerves which liberate at their 
terminals bodies resembling adrenaline or acetyl-choline 
should be called “adrenergic” or “cholinergic.” 

According to this theory atropine and ergotoxine act 
directly on the cells and render the tissues insensitive to 
acetyl-choline or adrenaline, thus preventing the efi'ects of 
parasympathetic or sympathetic stimulation. Hut the exjda- 
nation of the action of ])hysostigmine is somewhat different. 
Pilocarpine, as is known, contracts the pupil after the degene- 
ration of the 3rd nerve but not physostigmine. It has there- 
fore been suggested by Loewi that physostigmine prevents 
the destruction of the ferment ])resent in the blood and 
tissues which normally destroy acetyl-choline and therefore 
does not act on the denervated organs in which no acetyl- 
choline is liberated. 

The result of sympathetic and parasympathetic stimula- 
tion on the different organs is set out in the following table. 
But it should be remembered that the function of certain 
nerves is still uncertain. 

The effects of Sympathetic and Pjirasympal hctic stimula- 
tion on different organs. 


Organ Synipathotir Parasympatliotif 


Eye 


Bronchioles 

Alemintary 

canal 


Heart 

Arterioles 

Uterus 


Bladder 


Pupil: Dilatfition from 
stimulation of the ra- 
diating tihres. 

( ’iliary m.s. : nil. 


f Muscles: relaxation 
\\ (dands : nil. 

Kelaxation, except (he 

sphincters which con- 

tract-. 

Acceleration of rate. 

I (’onstriction, except co- 
j ronar y vs. wh ich dilate. 

I Mixed effect. Excitation 
I or inhibition depend- 

j ing on the preponder- 

! ance of particular ner- 

I ves whether motor or 

; inhibitory. 

I Relaxation, except the 

I sphincter which con- 

! tracts. 


/ PiH)il : contraction 
from stimulation 
of circular fibres. 

Ciliary ms. : con- 
\ traction. 

/ Muscles : coiitrac- 
J tion. 

I Glands : increased 
\ secretion. 

Augmentation of 
peristalsis except 
the sphincters- 
which relax. 

Slowing of rate. 

Nil as a rule. 

Nil. 


Contraction, ex- 
cept the sphinc- 
ter which relaxes. 
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Organ 

Sympathetic 

Parasympathetic 

Salivary glands 

Slight viscid .secretion, i 

Increased secretion 
and vaso-dilata- 
i tion. 


Sweat glands 


Though supplied by sympathetic they act as if 
j tliey are supplied by parasympathetic. Therefore 
j perspiration is induced by parasympatbetic stirau- 
i hints and inhibited by parasympathef ic de])ressants. 

; Possibly they^ receive augmentors from both sets, 
i but the parasympathetic endings are accessible to 
! the eftects of drugs. 


Drugs acting on the sympathetic system.—Tlie sympa- 
thetic libres have two actions, anffmcntor and inhibitor. The 
augmentoi* effects are acceleration of t])e heart, vaso-constric- 
tion, dilatation of the pupil, increased secretion of saliva, 
tears, etc. The inhibitory effects are chiefly confined to the 
stomach, intestine, gall-bladder and the urinary bladder. It 
has also an inhibitory ettect on the virgin uterus of cat. 

(a) Dnir/s whiclt sfimulafp the sjpn pathetic endings . — 
Adrenaline, ephedrine and tyrainine. Cocaine increases the 
peripheral excitability without directly stimulating it. 

(h) Drugs paralijsinn the sympathetic nerre-endings. — Ergo- 
toxine, ergotaminc and a])Ocodeine. 

Drugs acting on the parasympathetic system.— With 
the exception of vagus this system is mainly augmentory. 
Parasympathetic stimulation causes slowing of the heart, 
contraction of the pupil, spasm of the bronchial muscles^ 
increased secretion of all glands centrally innervated, r/g:.,. 
swe«at, saliva, stomach and pancreas, and contraction of the 
intestines, uterus and most plain muscles. The urine, secre- 
tion of bile, milk and the internal secretions are not affected 
by this system. 

(a) Drugs stimulating the parasympathetic endings . — 
Muscarine, pilocarpine, physostigmine, acetyl-choline and 
anaphylotoxin. 

{h) Drugs depressing the parasympathetic endings. — Atro- 
pine, hyosc ne. They produce results opposite to stimula- 
tion. 


DurCJS A( TING ON THE EYE 

Drugs acting on the pupil.— The iris is the regulator of 
the pupil. It is composed of two sets of fibres, the circular 
which contract, and the radiating which dilate. These sets 
of muscles are in constant action, and by opposing each other 
constitute a sensitive balanced mechanism for the regulation 
of the size of the pupil. The sphincter iridis ^circular fibres) 
is supplied by the 3rd or oculomotor, through the para- 
sympathetic, which arise from the mid-brain, and the centre 
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for the contraction of the pupil is located in the corpora qua- 
drigemina. Stimulation of the 3rd nerve contracts, and its 
section dilates the pupil. The cervical sympathetic is the 
nerve for the radiating fibres; its stimulation causes dilatation 
and its division, contraction of the pupil. The oculomotor 
eentre is kept under control by impulses passing from higher 
eentres, and if those higher centres are inhibited, as during 
sleep, during surgical aniesthesia, and in opium poisoning 
there is contraction of the ])upil (Mayer and Gottlieb). 



l.—Kxplaining Action of Drugs on the I’npil. Ill— 3r(l uorvo sliowing 
the preganglionic parts and the endings supplying tlic circular tibres of the iris 
-<d) and the ciliary muscles (Fj. (Ml., superior cervi(’:il ganglion and sympathe- 
tic (b) supplying the radiating fibres of the iris i.e). 

Mydriatics or pupil dilators act as follows : — 

1. Btj pfirahfsinc) the ocnlo-motor nvrve-endinfjs^ as atro- 
pine, hyoscine, homatropine, coniine, gelstmiine. 

2. Bjj sf imulafim/ the endhujs of the ccrrical sijnijmthctic, 
as cocaine, tyramine, adrenaline anti epliedrine. 

3. By drpressiny the ocnlo-mofor cpufre, as in asphyxia 
(general amesthetics, fourth stage). 

Strong (3motion, fear, excitement and asphyxia dilate 
the pupil either by stimulating some centres of the sympathe- 
tic nerve supplying the eye and simultaneous inhibition of 
the oculo-motor centre, or by stimulating the sympathetic 
supply of the adrenal gland and causing an increased secre- 
tion of adrenaline. 

Myotics or pupil contractors act as follows 

1. By stimulatiny the endinys of the third nerre, as choline, 
pilocarpine, physostigmine, nicotine, muscarine. 

2. By stinmlafhifj the centre for contraction^ as opium, 
picrotoxin, general anfcsthetics in the early stage. For action 
of opium, see supra. 

Nicotine first stimulates and then depresses the ganglion 
cells of both the oculo-motor nerves, therefore the pupils first 
contract then dilate. 

Drugs that impair accommodation. — Ciliary musede adjusts the 
lens for distant and near objects of vision. During rest, the lens 
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remains flattened, but to see near objects it becomes more convex 
owinj? to the drawing in of the ciliary processes by the contraction 
of the circular tibres. It is supplied by the 3rd nerve. Drugs that 
paralyse Jiccorninodatioii by acting on the ciliary muscle are called 
cifcloplefiic ; they are atropine, gelsemine, pilocarpine, physostigmine. 

Drugs affecting the intra-ocular tension. — 'Pho normal tension 
depends upon (a) the amount of intra-ociilar secretion, (b) the freedom 
with which fluids may escape through the lymph channels (spaces of 
Fontana) into the canal of Schlemm. Tension may be raised by extra 
secretion, or by dilatation of the. pupil which shuts off the spaces of 
Fontana. 

1. Dnujs increashuf the tetision, atropine, hyoscine andlhyoscya- 
mine. 

2. Drufjs (lacreasiitff the tenstoiu pilocarpine and physostigmine. 

1. Drugs Stimulating the Parasympathetic endings 

Muscarine, an alkaloid derived from poisonous mushroom. ^ mo uiVo 
iuiiscaria, has the same pharmacological action as pilocarpine except 
that it produces more nausea and vomiting. It is not used therapeu- 
4 ically. 


PILOCARPINE NITRAS 

Pilocarpine Nitrate. (\iir,6X202,nN03 

Source and characters. 1' he nitrate of an alkaloid, pilocarpine, 
obtained from the leav<\s of Piforarpus microplnjllus and other species 
of Pilocarpus; in white crystalline powder, soluble in 8 parts of 
•<*ol(l water. 

B.P. Dose. to I gr. or 0.003 to 0*012 grm. 

X OX-OFFK I AL Pr Kl»A RAT IONS 

1. Guttse Pilocarpinse.— Pilocarpine Nitrate 0.5 to 1 p.c. 

2. Pilocarpine Hair Lotion. —Pilocarpine Nitrate 2 grs., Quinine 
Hydrochloride S grs., (ilycerin 2drs., Aqua Rose fl drs. 

3. Pilocarpines Hydrbchloridum, U.S.P.—Minute granular crystals. 
.Soluble in alcohol and water. Dose^ P.S. P. —O.OOo grm. or gr. 

PlIAllMAl’OLOGY 

Pilocarpine is directly antagonistic to atropine in its 
effects upon the secretory nerves, the ends of the nerves 
governing the involuntary muscles, the ends of the vagus, 
and the ends of the third nerve in the eye. These effects 
are due to parasympathetic stimulation and will act even 
after the nerves are divided and allowed to degenerate. 

Tnternalhp — Pilocarpine readily enters the circulation 
and is carried to different structures, where it produces 
definite effects, which are described below under separate 
heads : — 

Salivary Secretion. — Within about ten minutes after 
administration, pilocarpine produces a copious secretion of 
saliva of almost normal composition by directly stimulating 
the peripheral ends of the nerves supplying the salivary 
glandular cells, therefore it must act by stimulating the 
nerve-endings of the chorda tympani.^ It is a powerful 
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sialagogue, the secretion amounting to a pint and a half^ 
after one injection. The salivation is immediately stopped 
by injection of atropine. 

Stomach and intestine.— The peristaltic movements of 
the unstriped muscles of the gastro-intestinal canal are in- 
creased by large doses owing to direct stimulation of the 
parasympathetic endings of the vagus, causing nausea, vomit- 
ing, colicky pain and diarrluea. The pancreatic secretion 
is slightly affected, possibly due to muscular contraction 
of the duct, or indirectly through increased gastric secretion. 
The gastric juice and intestinal secretion are also increased. 
The biliary secretion is unaff'ected, but the spleen contracts. 

Skin . — The next important action is on the skin. Within 
six to ten minutes after a hypodermic injection of pilocarpine 
nitrate (-4 to ^ gr.) the face, neck and ears become Hushed 
and drops of j)erspiration appear upon them, soon extending 
over the whole surface. The sweating is so ])rofuse as to 
soak garments and bed clothes ; almost a gallon of sweat 
may thus be excreted by one diaphoresis. Tlierefore it is a 
powerful sudorific. The sweating is checked by atroi)ine. 
The action is due to the stimulation of the nerve terminations 
in the glandular cells. Tt also stimulates the growth of hair, 
and makes it coarse and black. 

Circulatory system. — Both the heart and i)ulse are acce- 
lerated at first, but are soon slowed and depressed. Quicken- 
ing is the usual therapeutic effect when pilocarpine is given 
by the mouth. It excites both the vagal and sympathetic 
endings, and when given by the mouth the drug reaches 
the heart slowly and the sympathetic effect predominates ; 
whereas when a large dose is given directly into the circula- 
tion the vagal effect becomes marked and the heart is slowed. 
Atropine counteracts the slowing of the pulse, but it cannot 
do so if the vagus is cut ; thus showing that pilocarpine 
depresses the heart by stimulating parasympathetic endings 
of the vagus. Tt also depresses the heart directly, tlierefore 
the margin of safety is small, and its use has been followed 
by collapse and death. The blood-pressure falls from depres- 
sion of the vaso-constrictor centre and the heart, though 
there may be a rise at first from vaso-constriction. 

The number of white blood corpuscles (lymphocytes) is 
increased from contraction of the spleen muscles. 

Respiratory system. — Pilocarpine increases both the 
nasal and bronchial secretions, and owing to the increased 
contraction of the bronchial muscles the breathing may be 
laboured. The respiratory centre is not affected directly by 
small quantities of pilocarpine, but the circulatory changes 
diminish the amount of blood passing through the lungs. 
These eff ects combined with the circulatory depression tend to- 
promote cedema of the lungs, asphyxia, collapse and death. 

Eyes, (a) Locally applied or given by the mouth 
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or subcutaneously, it causes contraction of the pupil. This 
offect, which is prevented by the previous use of atropine, is 
-due to stimulation of the myoneural junctions of the oculo- 
motor nerve, and observed even after the nerves have dege- 
nerated. There is no stimulation of the sphincter muscle 
itself. It increases the How of tears. 

(h) Accommodation . — The ends of the third nerve in the 
ciliary muscle are stimulated, causing bulging of the lens and 
fixation of the eye in accommodation for near objects. 

(e) Intra-ocular tension . — After a momentary rise the 
tension is diminished. This coincides Avith the contraction 
of the pupil and results from the increased escape of fluids 
which follow the opening of the spaces of Fontana. 

Urinary tract. — Pilocarpine has no effect on the secre- 
tion of the urine, in fact the great loss of fluid by other 
channels causes a decrease in the amount of urine. Large 
doses given repeatedly produce glycosuria and diuresis pro- 
bably by increasing the renal j)ermeal)ility. By its con- 
tractile effect on the bladder it causes suprapubic pain and 
irresistible desire to pass water. 

Body heat and weight. —On account of the dilatation 
of the cutaneous vessels before sweating, there is a slight 
rise of temperature, but it soon falls during sweating. There 
is also a reduction of body Aveight to the extent of seven 
pounds or more. 

Female generative organs.— Pilocarpine causes the 
uterine muscles to contract, sometimes to such an extent as 
to cause abortion. It also increases uterine and Aaginal 
mucus. The secretion of milk is not affected, although 
earlier investigators claimed for it a galactagogue action. 
It is evident that the mammary glands do not ])Ossess any 
true secretory nerves. 

Summary of action.— It avUI be observed that pilocarpine 
perforins two most important specific functions, viz. : — (1) 
The stimulation of secretion, (2) the contraction of the inrolun- 
tar/j muscular fibres due to stimulation of the nerve-endings 
and not to that of the muscular fibres themselves. Salivation, 
diaphoresis and mposis are the most marked eff ects. Children 
are less affected tlian adults. 

Antagonists. — Belladonna and atropine. ^ Jo atro- 

pine given subcutaneously arrests profuse salivation and 
^liaphoresis Avithin o to 10 minutes. 


Tiikrapkuti(\s 

Externalhf . — To promote the groAvth of hair, pilocarpine 
is largely employed in the form of hair lotion. In ophthalmic 
practice, it has been locally applied in iritis, retinitis, 
detachment of the retina, glaucoma, etc., but it is less active 
than physostigmine, and its effects more transitory. 
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Internally . — Pilocarpine is chiefly employed for its dia- 
phoretic action in uraemia and uraemic convulsions, where 
it may be the means of saving life by the elimination of urea 
and other products through perspiration. It is however now 
recognised that in unemia other poisons than urea are respon- 
sible for the untoward symptoms, and the beneticial eflect is 
due more to the improvement of circulation following removal 
of fluid which impairs kidney circulation, than to the elimina- 
tion of the poison via the skin. It is of sj)ecial service in 
nephritis. Under these conditions it promotes perspiration 
and secures functional rest to the kidneys and lowers blood- 
pressure. When there are anasarca and serous effusions, 

J to J gr. of pilocarpine nitrate produces ])rofusc sweating 
and salivation, thereby relieving the waterlogged system 
Avhich in its turn will cause an improvement in the kidney 
circulation resulting in its recovery. In cardiac dropsy it 
should be used with caution. Its use is often followed by 
weakness, languor, and general de])ression which may 
counterbalance any improvement following its use. The 
diaphoresis can be helped by wra])ping the patient in warm 
blankets and giving him warm drinks. For its antagonistic 
properties it is used in poisoning by belladonna. 

Caution. — Sometimes alarming prostration and collapse 
may follow the hypodermic injection of 4 gr. ; and atroi)ine 
should at once be injected, it should be used with great 
caution in valvular diseases of the heart, fatty heart, em- 
physema and pleurisy, and the patient watched. It is contra- 
indicated in renal diseases associated with (edematous con- 
dition of the lungs, as by increasing bronchial secretion it 
may add to respiratory distress. Children are less affected 
than adults. 

piiysostiojuinak jsai.iuyi.as 

Physostigmine Salicylate 

Syn.—Ivseriiie Salicylate. 

Source, --'r he salicylate of an alkaloid, ])hysostigmine, obtained 
from the seeds of Phifsostifjma venenosum. 

Characters. —(^oloiirless, or faintly yellow, crystals, gradually 
acquiring a red tint on exposure to light and air. 'Soluble in about 
300 parts of water, freely in alcohol (90 p.c.). 

B.P. Dose. - to s'o gr. or 0.0006 to 0.0012 grm. 

Official Prkparations 

1. Lamella Physostigminse.—Fontains To\y,y gr. (0.065 nigrin.) of 
physostigmine salicylate in each. 

’2. Ociilentum Physostigminee.—t -on tains 0.125 p.c. 

Non-official Preparation 

1. Guttae PhysostigminsB cum Cocaina, R.O.H.— Physostigmine 
sulphate 0.25 and cocaine hydrochloride 1.25 in water 100. 
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Eye.— Applied locally to the conjunctiva, physostigmine 
is absorbed and produces the following changes— (1) con- 
traction of the pupil ; (2) accommodation for near objects 
due to the contraction of the ciliary umscle ; (3) diminished 
intra-ocular tension due to the contraction of the pupil 
facilitating the escape of the Iluid by allowing it freer 
access to the spaces of Fontana. All these actions are due 
to the direct stimulation of the parasympathetic endinys of the 
third nerve, but not to the paralysis of the sympathetic, as is 
shown by the following observations ;— 

1. The pupil contracted by physostigmine will dilate if 
suddenly shaded, or if the cervical sympathetic is stimulated. 

2. The contraction produced by physostigmine is much 
greater than that caused by section of the sympathetic. 

It follows theicfore tliat the myosis is not duo to para- 
lysis of the sympathetic, but to stimulation either of the 
oculo-motor nerve-endings or the sphincter itself. The 
fottoivinn considerations shon' that it is the nerve-endinys that 
arc concerned. 

1. The i)upil dilated by atropine can be made to contract 
with physostigmine to a small extent but less than when 
applied to an unatropinised eye. 

2. Physostigmine fails to produce contraction of tlie 
pupil after degeneration of the third nerve, although the 
muscle of the iris is intact and can be made to respond to 
electrical stimulation or other drugs. 

Internally. Mouth. — Physostigmine increases the salivary 
secretion by stiimrlating tlie endings of the chorda tympani. 
The clfcct is not central as the secretion can be induced after 
section of the nerves, and since the secretion is not checked 
after administration of nicotine, salivation cannot be from 
any action on the ganglion cells, which are paralysed by nico- 
tine. Ihit if the nerves are paralysed by the previous use of 
atropine it fails to ]>ro<luce any accretion. 

Stomach and intestines. — It is readily absorbed b> 
stomach and increases the gastric and intestinal moven 
by stimulating the vagus endings. In therapeutic f 
tiie peristaltic movements become more active, couseepi 
there may be vomiting, and since the intestinal com 
are hurrie'd down, there is diarrluea with watery stools. 

Heart and circulation. — In small doses it increases 
contractile force of the heart, causing slowing of the pi 
and rise of blood-pressure. In large doses the slowi 
is increased although the blood-inessure falls. This ac 
is due to excitability of the peripheral terminations of 
vagus in the heart and direct action on the cardiac musci 

The blood-pressure rises from the increased contrac 
force of the heart aided partly by (a) the contraction of 
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ftrteries by the direct effect on the muscular coat; and 
partly by (h) the tetanic contraction of the intestinal tract 
thus expelling the blood from the mesenteric area. 

Respiration.— This is at lirst quickened but soon de- 
pressed. The acceleration is caused (1) by the stimulation 
■of the respiratory centre of both the medulla and the cord ; 
<2) by the stimulation of the peripheral terminations of the 
vagus in the lungs; and (3) by the spasmodic contraction of 
bronchial tubes producing partial asphyxia. Death takes 
])lace from failure of the respiratory centre. 

Nervous system.— The motor cerebral cortex becomes 
more excitable causing epileptiform convulsions ; these have 
been attributed to ])artial asphyxia caused by respiratory 
paralysis and bronchial constriction. In large doses it de- 
presses the central nervous system beginning from the cord 
and spreading upwards, so that consciousness is not affected 
-even by toxic doses, and the mind remains clear to the last. 
The pupils may be contracted, but not as a rule to any great 
<^.xtent. Tlie respiratory centre is stimulated lirst as men- 
tioned before. 

Muscles.— Marked fibrillary contraction of tlie voluntary 
muscles is often seen. This is due to the stimulation of 
nerve-endings of the striated muscles for it takes place when 
the nerves have been divided, but disappears if tlie motor 
nerve-endings are paialyvsed by curare but not by atropine 
and does not occur after the nerve ends liave degenerated. It 
has therefore been suggested that it acts on the motor end- 
plates of the voluntary muscle. The sensory nerves remain 
unaffected. The involuntary muscles of almost every organ 
such as the stomach, intestines, bladder, heart, arteries, 
spleen, uterus, iris, etc., are stimulated producing powerful 
contraction. All these effects are due to the action of physos- 
tigraine upon the parasympathetic endings. (*SVc jiage 210). 

Secretions.— Not only saliva, but sweat, tears and hue- 
'll mucus are increased in much the same way as with pilo- 
ne but the action is not so powerful. The secretion 
»*enaline is also increased. The secretion of milk, bile 
line is not afl'ected. 

.mination. — Physostigmine is excreted by the liver 
alivary glands not by the kidneys, 
jagonists. — Atropine, chloral, strychnine and morphine, 
ecology. ~Po is on in by physostigmine is rare. Kinetics or 
Stomach wash with 0'2 p.c. potassium permanganate. Atropine 
hypodermically till the pupils dilate well. Strychnine if nece.s- 
Artilicial respiration overcomes repiratory trouble. 

Thkuapkutics 

Eye.— Eserine is chiefly used (1) to contract the pupil in 
itophobia, and diminish the amount of light falling on a 
native retina; (2) to break up adhesions in iritis; (3) to 
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prevent prolapse of the iris after corneal wounds, ulcers or 
perforation ; (4) to reduce intra-ocular tension in glaucoma 
and perforating keratitis ; (6) to stimulate the paralysed 
ciliary muscles and iris ; (6) in detachment of the retina ; and 
(7) to antagonise the effects of atropine, homatropine and 
cocaine on the pupil. It is generally used in i to 1 p.c. 
solution, 2 to 4 drops being dropped into the eye at a time. 

For its depressing effect on the central nervous system 
it has been used in several convulsive diseases, chiefly teta- 
nus, chorea, etc., but without any appreciable benefit. As it 
increases intestinal peristalsis its use has been extolled in 
atony of the intestine, tympanites, post-operative intestinal 
paralysis, and chronic constipation. In all these conditions 
it is administered subcutaneously gr.). 

(Not Official) 

A syrupy liquid occurs in organ extracts, many vegetables, ergot, and as a 
decomposition product of lecithin. Tt has been isolated from washed portions 
of intestines of rabbit, dog and cat. 

Action and Usks 

Choline has three important actions, riz. (1) it dilates the 
vessels and causes a fall of blood pressure ; (2) stimulates 
parasympathetic endimjs (see page 215) ; and (3) first stimu^ 
lates and then paralyses the autonomic (janylia (nicotine 
effect). After an injection of atropine it produces a rise of 
pressure. It weakens and slows the heart tlirough stimula- 
tion of the vagus, this is also counteracted by atropine and 
adrenaline. 

It is present in many tissues, and it is believed that its 
presence, which is of the nature of hormone, maintains the 
normal activity of the intestine. It increases gastric secre- 
tion by stimulating the secretory endings of the vagus in the 
stomach. Choline is largely used in the form of Choline 
Hydrochloride (dose, 0*0 grm. or 10 grs.), or as Acetylcholine, 
(dose, I to grs). These are more powerful than choline. 
Leubret and Pery (British Medical Journal, Epitome, May 10, 
1930) have shown that in all cases of tuberculosis there is 
marked decrease of blood cholesterol, and sometimes also in 
. the blood sugar, showing a deep humoral trouble. They 
recommended injection of Choline Hydrochloride, 2 cgm. (Jgr.) 
in Ic.c. in all stages of tuberculosis and reported favourable 
result. The treatment is followed by a lowering of tempera- 
ture, a return of the appetite with a re-establishment of 
the digestive functions and a gain in weight. The blood 
cholesterol is increased and the blood-sugar-cholestei ol ratio 
returns to normal. When combined with calcium it gives 
better result in tuberculosis. The usual formula is calcium 
gluconate 10 p.c. and choline hydrochloride gr. in 10 c.c. of 

15 
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physiological solution This is sold under the name of Inject- 
able Calcinol. The injections are given once or twice a week. 

Acetyl choline is used to lower blood-pressure in an emer- 
gency, and it will keep the i>ressure down for several hours, 
when given in doses of 0*05 to 0*1 grm daily. It is also recom- 
mended in Raynaud’s disease and checks the night sweats 
of phthisis. It should always be used infranttistularly, 
intravenous injection is dangerous, and given by the mouth 
it is useless. 8ubciitaneoiis injection of Sodium Oholate, 
0.05 to 0.1 grm. in strictly isotonic solution has also been 
used successfully in the treatment of arterial hypertension. 

It has been used intramuscularly to counteract paralysis 
of the intestine such as occurs after la])arotomy and intes- 
tinal operations. It may also be used to relieve severe post- 
operative gas distention and pain. 

2. Drugs Depressing the Parasympathetic endings 

FOT.IIIM 

Belladonna Leaf. N.O. Solmutcecv, 

Syn. — Deadly Nightshado Leaves. 

Source. -'Ihe leaves aiul tops of Atropa /ie/kedoi/j/n, collected when 
the plant is in tiower, and dried. Cojitains not less than 0*3 p.c. of the 
alkaloids of the leaf, calculated as hyoscyaniine. 

Characters.— Leaves alternate helow, in unecpial pairs above ; 5 to 
25 cm. long, broadly ovate, acute, entire, glabrous, short stalked. 
Corolla gamo])etalous, oainpannlate, pnri)lc. 

Composition.— (1) Atrophte, (2) Hposcynutiue^ 0,4- ]kc. This is 
more abimdaiit than atropine. It is bevorotatory, bid otherwise 
allied to atropine. 

OfFICI A L l^RE P AK AT ION S 

1. Belladonna Pulverata. Spii . — Fidvis Bell ado I iea f red need 

to line j)Owderand adjusted, if necessary, by admixture of powdered 
exhausted belladonna leaf to contain 0*3 p.c. of alkaloid hyoscyaniine. 
jJo ^1 alkaloid in 3 grs. B.P. Dose.-— i to 3 grs. or 0.03’ to 0.2 grm. 

2. Extractum Belladonnas Siccum.— Alkaloid 1 p.c. or gr. in 
1 gr. B.P. Dose.— 5 to 1 gr. or 0.015 to 0.06 grm. 

3. Tinctura Belladonnas. —Contains 0.03 ]).c. w/v of the alkaloiil, 
or j Jo gr. ill 30 ms. B.P. Dose.— 5 to 30 ms. or 0.3 to 2 mils. 

lIFliliABONNAF RABIX 

Belladonna Boot 

Source. — 'Fhe dried root of Atropa Belladonna, Contains not less 
than 0*4 p.c. alkalobl hyoscyainine. 

Characters.— In cylindrical pieces, entire or longitudinally split 
up to 4 cm. in diameter at the crown; pale gieyish-brown and 
wrinkled longitudinally. Fracture short. Internally Avhito, starchy 
with no radiate appearance. 

Composition.— The same as that of the leaves (see above), 

B.P. Dose.— ^ to 2 grs. or 0*03 to 0*12 grm. 

Oppicfal Prepabatioks 

1. . Emplastrum Belladonnas.— Alkaloids 0.25 p.c. 

2: Extractum Belladonnas Liquidum.— 0.75 p.c. of the alkaloids 
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of the root, or j Jo gr. in 1 in. B.P. Dose.— J to 1 m. or O'OIS to 0’06 
mil. 

3. Linimentum BelladonnsB.— Alkaloids 0.375 j).c. 

4. Suppositorium Belladonnse. Alkaloids y'o R*’* (0.001 grni.) in 

each ; or ms. of tlie liquid extract. 

N ON-OFt K^IAL 1 ^ItKi’ARA TJ OXS 

1. Gollodium Belladonnae, B.P.C. Syn.—EnqiL JUdladounw Flui- 
Liquid extract 50, Canada turpentine 4, castor oil 2, camphor 

1.5, pyroxylin 2.5, alcohol (90 p.c.) 10, ether to 100. 

2. Extractum Belladonnse Viride, B.P.C.— A soft extract made from 
the leaves, containing 0.95 to 1.05 p.c. of tin‘ alkaloids of helladonna. 
Dose.~\ to 1 gr. or 0.010 to 0.00 grin. 

ATRI>PIKA 

Atropine. (^7n23N()3 

Source. An alkaloid, ^//-hyoscyamine, obtained from Atroyn BpJla- 
doiiiui^ llnoscynnms and other plants of the family Solanaceie. 

Characters.- In colourless crystals, odourless. Sohdyifiiy . — 1 in 500 
of water, n^adily in alcohol (90 p.c.), chloroform am! ether. 1'he 
solution is alkaline. 

Incompatibles. Caustic alUaliivs and mercurial salt. 

B.P. Dose. - > Li *0 00 9^. or 0 00025 to 0*001 grm. 

Xox-orrnuAL Fukiukations and Dkkivatives 

1. Ung. Atropinae cum Cocaina, R.O.H.— Atropine 4 gr.. Cocaine 8 
gr.. Soft Parailin 1 oz. Mix by heat. In otihthalmic practice. 

2. Oculentum Atropines *et Cocainae, B.P.C. Atropine sulphate IJ 
gr. ; cocaine hydrochloride 2?, gr. ; water ips. ; simple eye ointment. 
<l.s. 500 gr. 

3. Euphthalmine. Syn.- Ilydrorhloride of n-MeAhyUdincetone- 
alkaniive. A synthetic compound. .\ 5 to 10 ji.c. solution dilates the 
piijiil like liomatrojiine, but its effects are not so lasting. 

ATUOPINAK Sl l.PllAH 

Atropine Sulphate. (Ci7ll23N03)2,Jl2S()4,ll2(^ 

Source. The sulphate of the alkaloid atropine. 

Characters.- In colourle.ss crystals. Solubilify, -! i 
1 in 4 of alcohol (90 p.<*.). 'fhe solution is neutral, 

B.P. Dose. L) to A gr. or 0*00025 to 0*001 grm. 

( )FFI< I A L PkeFAR A r IONS 

1. Lamella Atropines. — Each contains -„\»n J^r. f0*0l: 

2 . Oculentum Atropines.— 0*25 p.c. 

3. Oculentum Atropines cum Hydrargyri Oxido.— 
phate 0.125 p.c., yellow mercuric oxide 1 p.c. 

IIOMATHOPINAR HA 

Ilomatropine llydrobromkle. Ci6ll2iN03,Tl- 

Source.~The hydrobroinide of an alkaloid, homatropine 
from tropine and mandelic acid. 

Characters.— A colourless crystalline powder ; odourless, 
in 6 parts of water, in 18 parts of alcohol (90 p.c.). 

B.P. Dose— o'f to gr. or 0.001 to 0.002 grm. 
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Officiajl Preparation 

1. Lamella Homatropinn. — gr. (0‘65 mgrm.) in eaclu 
Phaumaoolocjy 

Externally . — The unbroken skin absorbs the alkaloids of 
belladonna if combined with alcohoh chloroform, glycerin or 
fat. Exposed mucous surfaces and raw skin absorb them 
more rapidly. Both belladonna and atropine powerfully 
paralyse the periplieral terminations of the sensory nerves, 
especially if there is pain, and are therefore local ansBS- 
thetics and anodynes. To a much less extent they para- 
lyse the motor and secretory nerve-endings. The blood ves- 
sels of the part lirst contract and then dilate. 

Internally . — Atropine readily enters the blood and circu- 
lates unaltered without allecting the blood corpuscles. It 
chiefly att'ects the neiwous system ; other organs and tissues 
are indirectly influenced through its action on their special or 
secretory nerves. Therefore we will lirst notice its action on 
the nervous system i)roper and afterwards on other organs of 
the body. 

Nervous system. — Its eltects on the central nervous 
system are those of general stimulation. But it acts more 
powerfully on the higher divisions of the nervous axis, so 
that in cases of poisoning the symptoms are referred more to 
the brain, and consist in increased co-ordinated movements 
like delirium and talkativeness, whereas with strychnine, 
which also stimulates the central nervous system, the symp- 
toms arise from stimulation of the lower axis of the nervous 
i and consist of exaggerated reflexes and convul- 

'eiyhrum . — In medicinal doses belladonna scarcely 
^ effect on the convolutions, but in large doses it 
*fhe central motor area causing general nervous 
talkativeness, mental hallucination, disordered 
/ion. The conjunctiva and face become flushed, 
kened and respiration rendered frequent. Htill 
aggravate the symptoms causing delirium and 
followed by stupor and coma. The reflexes 
e active but the higher psychical faculties are 
like caffeine. 

ulla and emit . — Two chief centres are powerfully 
by belladonna, viz. (a) the respiratory ; and (6) the 
r. The vagal centre is affected to a much less 
it also slightly increases then diminishes the reflex 
ity. 

'iensory nerves. — Belladonna, whether locally applied 
jn by the mouth, paralyses the peripheral terminations 
3 sensory nerves and thereby relieves pain if present, 
therefore a local and general anodyne. Its action is 
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not so powerful as that of atropine. As a general anodyne 
atropine is inferior to morphine. 

4. Motor nerves and voluntary muscles , — The motor 
nerves are slightly paralysed towards the end, but the 
voluntary muscles are never ail'ected. 

5. Stomach and- infest ine . — In the stomach atropine 
relieves ])yloric spasm without interfering with the normal 
movements of the stomach. In ordinary therapeutic doses 
however the normal movements are not influenced nor the 
effects of purgatives interfered with, but it relieves the 
griping pains and irregular movements of the gut by directly 
<lepressing the vagal endings. It was formerly supposed 
that these effects were due to the paralysis of the termi- 
nations of the extrinsic nerves of the stomach and intestine. 
In large doses, as used in animal experiments, atropine 
increases peristalsis from its effe.cts on the Auerbach’s 
})lexus, 

(>. Bladder^ urethra, uterus, c/c. The terminations of 
the nerves supplying the involuntary muscles of the bile 
duct, bladder, ureter, vesieiihe seminalis, uterus, vagina, are 
paralysed. Atro])ine therefore relieves si)asm of these 
organs, and in cases of bile duct and ureteis help passage 
of calculi. 

7. Third nerve in the eye, — Atropine has the folk)' 
important effects on the eye: k) The pupil , — The 
regulated by the iris which is ^ompose;^ of two se^ 
cular fibres — the circular which contract 
which dilate. The former is supplied by the 
the latter by the sympathetic fibres from the { 
ganglion («cc fig. I, y)age 21S). Dilatation of t 
due to either depression of the sphincter iridi, 
of the radiating flbres ; while contraction r 
opposite influences. These stimulations or de 
be of centre, ganglia, nerve-endings, or musclv 
]>ine administered internally dilates the puj 
dropped into one eye. it dilates the pu])il of tha 
no effect on the other eye ; further, stimulatioi 
nerve, either central or ])eripheral to the cilia 
without any effect on the pu}>il. Dilatation is 
paralysis of the parasympathetic endings of tlu 
and since the direct stimulation of the sphinc 
results in contraction it has no effect on the muscle 
tion caused by atropine is however not maximum 1 
lation of the cervical sympathetic results in further dilata- 
tion of the pupil, and that after the removal of the superioi 
cervical ganglion and subsequent degeneration of the sym- 
pathetic nerve ffbres, atropine fails to dilate the pupil. 

(h) Accommodation , — Atropine paralyses the terminations 
of the third nerve in the ciliary muscle and thus paralyses 
accommodation. It is therefore strongly cycloplegic. 
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(c) Intm-ocular tensiov.—Xs an indirect result of the 
dilatation of the pupil by which the flow of lymph is obstruc- 
ted, atropine increases intra-ocular tension. 

8. Vacfal encUnfjs hi the heart . — The va^us is the inhibi- 
tory nerve of the heart. Belladonna stimulates the va^?us 
centre causing slowing' of the ])ulse, but this is quickly 
followed by depression of the vagus nerve-endings, render- 
ing the pulse-beat more rapid. This rapidity cannot be 
diminished by stimulating the vagus. At times the excite- 
ment becomes so strong that the heart-sounds may be heard 
a few feet from the patient. With the acceleration of the 
pulse belladonna does not reduce the force and tone of the 
heart. Since the inhibitory libres ai*e almost inactive at 
birth, atropine has no etfect in increasing the heart beat 
in the new born child. It has also little elVect in old age. 
The vagus effect shows both at the sinus and the auriciilo- 
ventricular nodes, and atro])ine therefore checks heart-block 
caused by digitalis. Sollmann has shown that atro])ine has 
some action on the cardiac muscle, which can be observed 
in the isolated heart and on the nerve-free heart of embryo- 
nic chick. 

11. Vafjat eiHiiiujsi in the hronvhiat trails. — Both th(‘ 
fferent and efferent terminal lilaments of the vagus are 
’ 1 after a brief stimulation, producing relaxat ion of 

'lar coat of the i ‘hes, and diminishing th(5 sen- 
^*eflcy M-tion (])a alysis of th(‘. atferent libres). 
..ity effects produced in th(‘rapeutic doses, 
is a bronchial antispasmodic. The sym])a- 
lich dilate the bronchi are unaffected by 
^o diminishes the bronchial secretion. 

\s the respiration becomes (|uick(u' and deeper 
-don of the respiratoiy centre and increased 
.> 2 , but toxic doses paralyse it and make it> 
V. 

tiofor verrrs aufl the shin. — The action of 
i the blood-])ressure depends on its effect on 
.fter a temporary fall the pressure risers above 
ly from its efiect on the heart and partly from 
^f the vaso-niotor centre. The rise of hlood-pres- 
ater if it has been lowered by excessive v^agus 
n of the heart and dilatation of the blood vessels, 
doses the vaso-inotor centre is ])aralysed and th(‘. 
jssiire ftills. The arteries of the skin, especially 
those of the head and neck, are dilated in toxic doses giving 
'ise to flushing of the face, or scarlatiniform or erythematous 
rash on the skin so often seen in belladonna poisoning. 
Some patients are specially susceptible to belladonna and 
a single therapeutic dose causes flushing of the skin and 
dryness of the mouth. This is due to idiosyncrasy. 

11. Secretory nertws . — Atropine is a y) 0 \verful paralyser 
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of almost all the secretory nerve-endings in the body, there- 
by exercising a most powerful depressant influence on the 
secretions of most of the secretory organs. Its actions on 
these organs are given below : — 

(a) Salimry and mucous (jlands, — Even in small doses 
atropine powerfully paralyses the terminations of the secre- 
tory fibres of the chorda tympani, but not the vaso-dilator 
ones, so that stimulation of the chorda tympani does not 
increase the flow of saliva from the submaxillary gland 
though its vascularity is increased. Stimulation of the 
syin])athetic still induces secretion, this shows that although 
tlie secretory nerves are paralysed secreting cells are not 
influenced in any way. It also depresses tlie terminations 
of the secretory nerves of the salivary and mucous glands. 
Consecpiently, the mouth, palate and throat become dry 
and red. After large doses the dryness increases so much 
that deglutition becomes impossible. Ifence atropine is a 
])owerful antisialagogue. 

(/>) ( I asfro- in test in a I (jtan ds. — At rop i n e paralyses the 

terminations of the secretory fibres of the vagus in the 
stomach, and reduces or even arrests the gastric secretion. 
The hydrochloric acid is more reduced than pepsin or the 
fluid as a whole. 

(c) Jjiccf and pancreas . — Secretion of the pancreas 
depends upon the presence in the blood of secretin rather 
than on nerve imf)ulse, and since it reduces the secretion 
of hydrochloric* acid in the stomach which in the duodenum 
acts as stinndant to the formation of secretin, there is some 
diminution in the secretion of the ])ancieatic Juice. The 
secretion of bile is little atfected by atropine. 

(d) Bronrhiat (jtands . — The vsecretion of fhe bronchial 
and tracheal mucus is very much diminished. 

(e) Siceat-iitands . — (Jiveii by the mouth atropine power- 
fully checks sweating. This it does by paralysing the termi- 
nations of the secreting nerves. The skin therefore becomes 
dry and hot. Applied locally it has no influence over the 
secretion of the sweat. 

(/') Manunary (jtands. The secretion of milk is also 
arrested, but this is doubtful since the secretion of milk is 
largely independent of the central nervous system. 

(y) Lachrymaf (ftands . — Prolonged use of atropine arrests 
their secretion. 

(h) Kidneys . — Here its action is uncertain. Since the kid- 
neys are not controlled by any secretory nerves, atropine has 
very little effect on the amount of urine. Large doses cause 
retention of urine as the result of paralysis of the bladder. 

Temperature. — Belladonna in moderat(? doses raises the 
temperature of the body by 3 to 4 degrees due possibly 
to suppression of perspiration. As the circulation fails the 
temperature falls. 
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Elimination. — Atropine is excreted unaltered by the 
urine within 10 to 20 hours. It increases urea, phosphates, 
sulphates, but not chlorides in the urine. 

Toleration. — Children can bear large doses of belladonna. 
Old people bear it badly. Idiosijncmsij to the drug is com- 
mon, some patients showing flushing, dryness of the mouth 
and throat and an erythematous rash even with ordinary 
therapeutic doses. This is often noticed amongst members 
of the same family, all the members being susceptible to it. 

Summary of action. — 1. Atropine stimulates the follow- 
ing centres (a) cerebral, producing delirium; {h) vital 
medullary centres — respiratory, vagal and vaso-motor. 2. 
It depresses (a) the sensory nerve-endings ; (h) the motor 
nerve-endings in the smooth muscles of the viscera, thus 
allays abnormal contractions of the muscles of the bronchi, 
stomach, intestine, bile duct, etc. ; (c) the parasympathetic 
endings of the third nerve of the eye ; and (d) the vagus 
nerve-endings — making the heart free from the inhibitory 
nerve control. 

Methyl and ethyl atropines do not cause tetanus in frogs 
and paralyse the motor ends, but they act like atropine on 
the eye, heart, etc. 

Acute toxic action. -The symptoms that follow a modeiato dose of 
atropine are (1) dry mouth and throat, (2) dilated pupil, (3) <lim 
vision, (4) dry skin, (5) dysuria, (G) dysphagia, (7) delirium (wild). 
Krythematons rashes are common. At the post-mortem all organs are 
in a state of venous congestion due to asphyxia. 

The symptoms of poisoning have been observed after (he applica- 
tion of plaster, glycerin of belladonna, or liniment. 

Treatment. — Emetics or pump. Tannin, tea, charcoal ; morph in(‘ 
in the early stage, calfeine, or pilocarpim^ \ gr. hypodermically, 
repeated till the month becomes moist, l^hysostigmine or chloral 
hydrate are also recommended. Stimulants, hot bottles, artificial 
respiration. Ice to the hea<l for delirium. As the poison is eliminated 
by the urine, the bladder should be emptied now and then to prevent 
reahsorption. 

Physiological antagonists. — Morphine, pilocarpine, physostigmin<\ 
aconitine, chloral hydrate, hydrocyanic acid, muscarine, etc. Of these 
the first three are the most powerful. 


TllKUArEUTTCS 

Externally, Skin. — As a local anodyne, the liniment, 
plaster or ointment is largely employed to soothe irritability 
or pain in neuralgia, soreness of muscles, etc, Chloro- 
formum belladonme (1 of liquid extract in 2), or ung. atro- 
pinm are most powerful in this respect. Occasionally 
atropine injected subcutaneously as near the nerve as possi- 
ble does more good in neuralgia, especially in sciatica, than 
any local application. Glycerinum belladonnm or collodium 
belladonna may be applied over threatening boils, abscesses, 
etc. Liniment of belladonna rubbed in three or four times 
a day, or a hypodermic injection of atropine in obstinate 
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<;ases, checks local sweatin^j:. In the form of an ointment 
either alone or better still with coniiim, belladonna lessens 
the spasm of anal fissure and the pain and irritation of 

piles. 

Female diseases. — The plaster or the extract with gly- 
cerin is used to stop the secretion of milk. Hut the same 
results are obtained by the application of simple adhesive 
plaster, or yellow wax and olive oil. Extract of belladonna 
with glycerin (5 to 1 0 grs. to 1 oz.) in cotton wool may be 
used as a trimpon in inliammation of the womb or cervix. 
A pessary containing the extract 2 grs., tannic acid 7 grs., 
and cocoa-butter r/.s., is very serviceable in leiicorrhoia with 
ulceiated os. A suppository containing extract 1 gr. is an 
excellent application to relieve the pain of spasmodic and 
neuralgic dysmcnorrluea. 

Eye. — A solution of atropine is dropped into the eye to 
■<lilate the pupil to facilitate examination of the internal eye 
posterior to the jjupil, and ]>aralyse the accommodation in 
fitting glasses. Smaller doses (0.1 to 0.01 p.c. solution will 
<lilate the pupil but stronger solution (1 p.c.) is required to 
paralyse accommodation. As a rule accommodation does not 
recover till after o to 7 days, and the pupil does not become 
normal .till after one to two weeks. Where only temporary 
mydriasis is reijuired, as in estimating errors of refraction, 
homatropine may be used in preference to at ropine as the 
effects pass off* more quickly and there is less likelihood of 
toxic effects from absoriffion. In inflammatory conditions it 
is aj)plied to give rest to the iris and ciliary muscle, and in 
iritis to prevent formation of adhesions to the lens and 
cornea. It is contra-indicated where there is suspicion of 
glaucoma as by increasing intra-ocidar ])ressure it may 
either aggravate the disease already ])resent or may precipi- 
tate an acute attack. 

Internalltf . — Atropine is Indicated in all conditions where 
a depression of the parasympathetic nerve-endings is re- 
(piired. It is therefore used to diminish secretion of sweat, 
saliva, or tears ; to reduce spasm of involuntary muscles, c.r/., 
of bronchi, stomach, intestine, sphincter of the gall-bladder, 
urinary bladder and uterus ; and to sf imulate the respiratory 
centre. 

Alimentary canal. — Atropine sometimes checks mer- 
curial salivation. In small doses, frccpiently repeated, alone 
or in combination with aconite, belladonna (Tr.) checks acute 
tonsillitis. As it lessens the secretion of gastric Juice and 
the motor activity of the stomach, atropine may be used 
in hyperchlorhydria, gastric ulcer, etc., and is specially 
valuable in acute conditions Avith severe pain. The extract 
is often combined with purgatives either to increase their 
activity or lessen griping. It has been used with some 
miccess in some forms of constipation, and may be given in 
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habitual or chronic constipation and painful defecation. In 
obstinate constipation Trousseau recommends the extract i 
to 4 gr., night and morning. 

In full doses gr.) atropine is useful in sea sickness 
where it acts by paralysing the vagus. In fact persistent 
vomiting often results from pyloric spasm which is checked 
by atropine. 

Belladonna is often effective in intestinal obstruction 
due to fe.cal stasis, atony of the intestine and reflex stric- 
ture ; but to be of any use it should be given in large doses 
(20 to 30 ms.) frequently till the symptoms of poisoning 
appear. Alone or with opium it is useful in peritonitis, 
enteritis and appendicitis. It also relieves the ])ain of 
biliary, intestinal and lead colic by paralysing the sensory 
nerve-terminations and relaxing tlie involuntary muscular 
tibres, and since it does not cause constipation it is preferable 
to morphine specially in lead colic. A hy])odcrTnic in j(‘ction 
of atropine ( 2 '^ gr.) often hely)s reduction of liernia or 
volvulus. 

Heart and circulation. — Belladonna relieves i)alpitation, 
pain and distress of the heart. For this ])urpose a plast er is 
often a])plied over the cardiac region, in cns(‘s where a 
patient Avith a weak heart is to be placed uiuhu’ chloroform, 
atro 7 )ine may be injected subcutaneously to stimulate the 
respiratory centre and to prevent excessive reflex vagus 
stimulation at the onset. It is use<l in bradycardia or 
partial heart-block, but has no effect in comT)let(^ and per- 
manent heart-block. On th(‘ other hand when the slowness 
of the heart is due to disease of the inusch^ itself atropiiu^ 
is of no use. In fact its use has been suggested as a means 
of diagnosis between myogenic and lUMirogenic bradycardia. 
In these cases atropine must he piislied to the limit of i)hysio- 
logical tolerance. As it has very little ett'ect on the pulse in 
typhoid fever where the heart muscle is alfected by the toxin, 
it has been used to different iate ty])hoid from other fevers. 

Respiratory tract. — Belladonna is extremely uscdul in 
many spasmodic affe(*.tions of the air- passages, such as 
asthma, spasmodic bronchitis and whooping cough. A 
subcutaneous injection of atropine often gives great relief 
in sy)asinodic astliina. In whoo[)ing cough it must be given 
freely before we may expect any decided improvement. In 
nasal catarrh with profuse discharge atropine gives im- 
mediate relief. As it stimulates respiration it may be used 
in pneumonia, in narcotic poisoning, and as a preliminary 
to ether aniesthesia ; and is often combined with morphine 
to counteract the depressing elfect on resx)i ration of the 
latter. It has also been used to prevent anaphylaxis. 

Skin. — Atropine (1 to 2 ms. of the solution, or gr. 
hypodermically) arrests excessive sweating. It is therefore- 
an excellent remedy for night-sweats of phthisis. 
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Nervous system. —Belladonna is now rarely used in ner- 
vous diseases. It sometimes controls delirium in fevers. 
Atropine is used in the treatment of post-encephalitic 
Parkinsonism where it gives great relief by diminishing 
muscular rigidity, reducing tremors, and lessening excessive 
lachrymation and salivation. The metliod consists in ascer- 
taining the maximum dose that causes improvement by a daily 
graduated increase of dose. When such increase yields no 
further benelit, the dose is similarly decreased until the 
return of the symptoms show that the dose is too small. 
Begin with a total daily dose of 0.5 mgrrn gr.) in two 
doses, and increase by 0.5 rngrin. daily sy>read over three 
doses till no further iinproviunent is noticed, keep on at this 
maximum dose for a few days, then reduce the dose by 0.25 
mgrm. daily until a point is reached at which subjective and 
objective sym])toms r<‘turn. A slightly higher dose than this 
is the optim/nm dose. In mild cases tln^ o])timum dose is 3 to tS 
mgrm. to I gr.) daily; in severe cases it varies from 12 
to 24 mgrm. 

Genito-urinary tract.— It is a very useful remedy in 
incontinence of urine in children, and retention from over-- 
activity of the sphincter of the bladder. Here it acts by 
relaxing 1 he spasmodic contraction of tlie bladder. Tt may 
stop nocturnal emissions in persons whose genitals are 
weak and relaxed, and when discharge" takes ])lacc without 
dream or orgasm. But extract of hyoscyamus and camphor 
ani better for this ])urj)osc. It is very useful in allaying 
the ])ain and heli)ing the ex])ulsion of renal calcurlus, but in 
order to obtain these etlects it must be given in large doses 
until toxic action is produced (W. Murray). Cystitis, dy- 
suria, urethral spasms and, in fact, any kind of pain in the 
pelvic organs, c.g., dysmenorrhcea, can be removed by bella- 
donna either administered in the foi m of a suppository or by 
the mouth. 

Antidotes to poisons. — Atro])ine may be successfully 
used as a, physiological antidote in ])oisoning by morphine, 
])hysostigmine, chloroform, aconite, ])oisonous mushrooms 
(muscarine), nitroglycerin, ])ilocarpine, gelsemiiu^ and hy- 
drocyanic acid. 

Prescribing hints. — .V ])orous belladonna ])laster is tlie 
best to use as it causes less itching and irritation. Collodion 
belladonna may be painted over an uneven surface in its 
stead. Atropine may be given in tablets, pills or in solution. 
Hypodermically it is often combined with morphine to 
counteract its unpleasant physiological eifects and to increase 
its sedative virtue. 10 ms. of the tincture every 4 hours t(v 
young children for tvhoopinn cmicfh ; and 30 to 40 ms. of the 
same every 1 or 2 hours during an attack of renal colic iiiitil 
atropism— dryness of the throat, dilatation of the pupils and 
delirium — sets in are not unsafe to use In these cases. Caustic 
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Hxed alkalies destroy the alkaloids of belladonna, but 
carbonates and bicarbonates of sodium and potassium do 
not do so. 

Ilomatropine hydrobromide may be applied into the eye 
< 3 ither in solution (4 grs. ini oz. of water), or as a disc, or 
dissolved in castor oil with cocaine. The object of mixing 
it with castor oil is to prevent it from being washed away 
by the tears. As it dilates the pupil more quickly (within 
an hour) and the effects are of shorter duration (passing off‘ 
within 24 hours), it is used in preference to atropine, more- 
over it has less tendency to increase intra-ocular tension. 
It is therefore a more convenient drug for examination of the 
•eye, unless it is desired to paralyse completely the ciliary 
muscles. 


HYONCYAIIIKS 

Ilyoscyamiis 

Syn.— Henbane Leaves ; Hyoscyaini Folin. 

Source. —The dried leaves and dowering tops of 1 ! ijosci/amus differ. 
<"ontains not less than 0*05 p.c. of the alkaloid hyoscjyamine. 

Characters. - -Leaves vary in length up to 25 cm., mostly sessile ; 
exstipulate, triangular-ovate or ovate-oblong, acute, sinuate, pale 
green. Furnished Avith glandular hairs particularly underneath. 
Branches cylindrical and glandular hairy, corolla yellow; odour 
strong ; taste, bitter and slightly acrid when fresh. 

Composition.— ('hief alkaloids are (1) Hjioscyamine^ this is convert- 
ed into Atropine on keeping. (2) Uyoscine (Scopolamine). (3) A 
poisonous oil. 

Incompatibles. Li( I nor potassas lead acetate, silver nitrate, and 
vegetable acids. 

B.P. Dose. -3 to 6 grs. or 0*2 to 0*4 grm. 

HfI’I < 'I AL I EI»A R ATI OXS 

1. Extractum Hyoscyami Liquidum. (’ontains 0*05 ]).c. w/v ot lh(‘ 
alkaloid hyoscyamine, or gr. in (J ms. B.P. Dose. --3 to 6 ms. or 0*2 
to 0*4 mil. 

2. Extractum Hyoscyami Siccum. Syo.—Kxtrnctnm Ifyoscifnmi. 
— 0*3 p.c. of the alkaloid hyoscyamine, or jL, gr. in 1 gr. B.P. Dose.— 1 
to 1 gr. or 0.016 to 0*06 grm. 

3. Tinctura Hyoscyami.—C 'on tains 0*005 p.c. w/v of the alkaloid 

hyoscyamine, or I’O ins. B.P. Dose.— 30 to 60 ms. or 2 to 4 

mils. 

4. Pilula Colocynthidis et Hyoscyami. —12-5 p.c. of extract hyos- 
-cyamus. B.P. Dose. 4 to 8 grs. or 0*25 to 0*5 grm. 

PflAiniAC’OLOCJY 

Hyoscyamine, the principal alkaloid in hyoscyamus, is 
isomeric with atropine and is easily converted into the latter 
in the presence of a ftxed alkali at the ordinary temperature. 
Most of the properties of hyoscyamus must therefore be 
identical with those of belladonna and stramonium. The 
following are however the chief points of difference .* — (1) 
Hyoscyamus because of the presence of hyoscine excites the 
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brain less and has a marked and rapid sedative and soporific 
effect on the cerebrum. (2) It has also more pronounced sedative 
action on the spinal cord. (3) It is also se<iative to the intes- 
tines and is more eflicacious in relieving griping and irregular 
contraction. (4) it is not a powerful stimulator of the 
heart. (5) It relieves irritation of the urinary passages. 
especially that of the bladder. This it does by depressing the 
ends of the nerves of the mucous membrane, and controlling 
the spasms of the muscular hbres. (C) Infra-ocular tension 
is less affected. 


Tiikkapeltk s 

Besides its use in those cases where belladonna is in- 
dicated, it is employed (1) to soothe cerebral excitement and 
produce sleep, as in mania and insomnia ; (2) to lessen cardiac 
asthma ; (3) to correct the painful griping of purgatives ; 
(4) to relieve vesical spasm in cystitis, prostatitis, calculus, 
etc., often in combination with other urinary sedatives as 
buchu, and the alkalies ; and (5) to relieve cough, as in 
bronchitis. 

Children can bear very large doses, while the old and the 
weak cannot. 

IIYONCINAE HYBROBROMIBUM 

Hyoscine Hydrobromide. Ci7H2i04N,HBr,3H20 

Syn. -Scopolaniinc Hydrobromidc. 

Source. -~^rhe hydrobromidc of an alkaloid, /-hyoscine (/-.scopo- 
lainiiie) ; olitaincd from variou.s solanaceoiis plants. 

Characters.— In coloiirle.ss, transparent crystals, permanent in the 
air and soluble 1 in 4 of water. 

B.P. Dose. -n?, ft to , gr- or 0-0003 to 0-0006 grm. 

OrFK F .\L Pk e pak at I ( )X 

1. Oculentum HyoscinaB. -(’ontains 0-125 p.c. hyoscine hydro- 
bromide. 


PllAUM ArOLOUY AND TjIKKA PEUTK S 

Hyoscine paralyses the i>arasympathetic nerve-endings 
like atropine, but its effects are more rapid and powerful 
though of brief dtiration. Like atropine it paralyses the vagus 
endings in tbe heart, but this effect is not elicited in thera- 
peutic doses and the pulse rate is not altered. It allays pain, 
dilates the pupil, and checks secretion. A solution of 1 in 
500 will act as a mydriatic and paralyse accommodation but 
unlike atropine the effect is more ra])id and passes oft* within 
3 to 5 days. The oculentum, or a 0’2 p.c. solution is used 
as a mydriatic in preference to atropine. 

On the central nervous system it acts as a narcotic and 
has a sedative action on the convolutions producing sleeps 
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which lasts for 5 to 8 hoiirs, and since the patient remains 
<iuiet for several hours afterwards it is largely employed 
as a narcotic in mania, insanity, delirium tremens, tetanus, 
^tc. It is also used in chorea and paralysis agitans in 
which conditions it reduces the movements and tremors ; and 
relieves the rigidity and muscular hy])ert()nus in post encep- 
halitic Parkinsonism ^ increased to gr. or 

more). Here it also reduces salivation and ocular crises. 
Because it reduces salivation and produces dryness of the 
mouth it should be given after meals. Its disadvantage is 
its toxcity, the margin of safety between the therapeutic 
and lethai dose being small. 

Large doses do not necessarily produce more ])rofound 
sleep, but give rise to delirium anil excitement like atropine. 
Its use is not without danger for it depresses the respira- 
tory and vaso-motor centres, and seveTIxl cases of collapse 
following its use are on record. The commercial si)ecimens 
vary much in purity. 

A combination of scopolamine and morphine is sometimes 
used for the production of general anaesthesia. Scopola- 
mine hydrobromide and | gr. of a morphine salt is 

injected on the night previous to the operation, and a 
similar or larger dose in the morning before the operation. 
This usually produces deep sleep and the patients do not 
wake till some hours after the operation, thus esca])ing 
the most painful period. Smaller doses may be given to 
produce basal narcosis prior to the use of volatile aines- 
thetics {see page KJl). Scopolamine-morphine amesthesia, 
“twilight sleep,” is now advocated during the second stage 
of labour in place of chloroform (llyoscine hydrohromide 
iho with moridiine suljdi. e to 4 gr.). Occasionally how- 
ever it causes cessation of uterine contractions ami has a 
tendency to prolong labour, and the child may be born 
apnceic. Twilight sleep sometimes makes the ])ati(mt mania- 
cal, at least temporarily. 

Bulbocapnine.— One of tli(‘ nlkaloids obtaim^d from 
the tubers of Dicentra canaflensis iind Coniflalis hthernsa. Insoluble 
in water but soluble in alcohol. 

Do.«c.— 0.1 grin, or IJ grs. by mouth in the form of tablets or 
subcutaneously. It is a powerful depressant to tin*, cerebral psycho- 
motor and motor corte.v and has been introduced for the relud’ of 
various forms of tremors a.ssociated Avith rh()rea. ntnlf title sclerosis, 
paralysis af/itaus and encephalitis, 

Harmine. Syn,-Baiiisterine,--i\n alkaloid obtained from Pefjannm 
Ifarmala. The hydrochloride is generally used in doses of to 2 gr. 
or 0.02 to 0.04 grin. 

It is largely used in the treatment of post-encephalitic Parkinson- 
ism either alone or in combination Avitli liyoscine. It diminishes 
rigidity and tremors together with salivation and improves voluntary 
movements. Its effects are transient although its prolonged adminis- 
tration is not followed by any unpleasant by-effects. It may he 
administered by the mouth or as an injection. 
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.STIiA]llO]%llI]N[ 

Stramonium 

Source. — J)ried leaves and flowering toj>s of 
Contains not loss than 0.25 p.c. of the alkaloids of stranioniuin, calculat- 
ed as hyosctfamine^ or gr. in 8 grs. 

Characters.— (ireyish-green, ov’^ate, petiolato, H to 25 cm. long, 
unequal at the base, 'with dentate margin and acuminate apex. Taste, 
saline and bitter, 'fhe leaves are minutely wrinkled. 

Composition.— Contains hifoscyamine, ntropwe Ri\d hyoscine. Datar- 
ine is probably a mixture of atropine and hyoscyamine. 

B.P. Dose. to 3 grs. or 0*03 to 0*2 grm. 

( ) h ' fc IC 1 AL PrEPAK ATION 

1. Tinctura Stramonii. —Contains 0.025 p.c. w/v of hyoscyamine. 
nr lio hi 80 ms. B.P. Dose. —5 to 30 ms. or 0*3 to 2 mils. 

PHARMA(‘OLO(ilY AND TniOllArEPTlCS 

IvtpvnuUfi. — Its action resembles that of belladonna, but 
it has a much more jiowerful eltect in relaxing the mus- 
cular coat of the bronchial tubes, and it may cause ir- 
regularity of the heart’s action. It is rarely used except 
for the relief of the ])aroxysms of asthma, for which purpose 
it may be smoked as cigarettes or the fumes may be inhaled, 
or it may be given internally. Wlien combined with potas- 
sium nitrate, lobelia, black tea and oil of anise it resembles 
the well-known .HUhs's 'And Urcen Monnidin Cure 

{see i)ag(‘ 78). Cannabis Indica is also an excellent adjuvant. 

Like ati opine and hyoscine, st ramonium also relaxes the 
increased muscle tone of the Parkinsonian. Jt may be 
jirescribed eitlKu* in the form of the tincture in doses of 10 
ms. up to a dra(*hm or more three times daily, or the dry 
extract may be used in the form of a pill in 1 to 2 gr. doses. 

Toxicology. Poisoning l)y stramonium is fairly comnion in 
England, and tli<‘ seeds of JMfnra alOa and fnsfmtsa are largely u.sed 
by tiie road po/.soncr.s in luflld who mix tliem with food, or give 
them to their victim to smoke, with the object of robbery. 

The symptoms are dryness of the throat, ghldiness, flushing of the 
face, dilatation of the pupils, and a peculiar form of dilirium associa- 
ted with ludicrous movements followed by coma which may end in 
death. 

Treatment. -Kinetics, stomach-jmmp, stimulants, cold affusion, 
artittcial respiration. If much delirium, give opium, but opium is 
Jess useful in these cases than atropine in opium poisoning. 

Drunton recommends the cautious use of jihysostigmine, and 
Kinger advises pilocai jiine nitrate in I to I grain doses. 

( 'lass 1 ) : Drugs acting on the Motor Nerve-endings and the Ganglia 

€ UR AKA 

(Not official) 

Syn.— Urari, Ourari, Woorara, Woorali. 

Source.— The South American arrow-poison, prepared from the bark and 
sap wood of Strychnos toxifera. 
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Composition.— The active principle is curarinn or curarine, a most powerful 
poison. It exists as a hrown po'wder, or deliquescent prisms, with an intensely 
bitter taste, soluble in water and alcohol, the latter solution being slightly 
fluorescent, is not alkaline in reaction and forms no true salts. 

Dose.—Vm to V 2 gr. or 0.003 to 0.03 G. hypodermically. 

Non-ofpioial Pkeparatiok 

1. Injectio Curars Hypodermica.— 10 p.c. 1 to 0 ms. or 0*00 to 0.4 mil. 

Pharmagolocjy 

Nervous system.— It paralyses the motor nerve-endings throughout 
the whole body whenever a sufficient quantity enters the blood stream. 
In large doses it paralyses the nerve-cells. The sensory nerves are 
unaffected by curare. 

Curare, as a rule, only produces its physioloyical effect if yiven 
hypodermically^ and when taken into the stomach soon after food no 
results are observed. This is duo to the fact that it is excreted by the 
kidneys more quickly than it is absorbed from the stomach and that 
when digested with gastric juice its toxicity is diminished. 

'rHEKAPEUTICS 

( hirare is chiefly used in the physiological laboratory, but is also 
one of the most valuable drugs we possess for tlie treatment of 
tetanus, in which disease an adult can take as much as 4 grains in 
the 24 hours by hypodermic injection without ill-results occurring 
therefrom. It ha.s been recommended as a palliative in hydrophobia. 

comi F01.1A 

(Not official) 

Syn.— Hemlock TiOaves. 

Source.— The fresh leaves and young branches of Conhnu mncitlattnu. eollecteti 
when the fruit begins to form. 

Composition.— ;1) Coniine. (2) Meihijlconine , (.3) Conhifdrine, (4) Conic Acid, 

N ON -OFFici A L Preparation 

1 . Unguentum Conii. Syn-— Hemlock Ointment .— of foniuin 7 p.c. m 
glycerin and simple ointment. 

Action and Usi:s 

Applied to the mucous surface conium depresses the sensory and 
motor endings, particularly the former. The ointment Avas formerly 
used to relieve itching of pruritus ani and the piiin and spasm of 
hasmorrhoids. 

It paralyses the motor nerve-endings similar to curara producing 
ascending motor paralysis. It also paralyses the sympathetic ganglia 
after a brief stimulation. The inhibitory ganglia of the vagus in tho 
heart are also paralysed after slight stimulation so that the heart is 
first slowed and then accelerated. Death takes place from respiratory 
failure while the heart still beats. 

It dilates the pupil, impairs accommod<ation and causes ptosis from 
paralysis of the endings of the 3rd nerve. 

GEI^SEIIII RADIX 

Gelsemium Boot. (Not official) 

Source.— The dried rhizome and root of Gelsemium niiidum^ the Yellow 
Jasmine. 
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Characters.— Cylindrical, about 15 cm. long, 6 to 18 mm, thick, brown or dark 
brownish-violot, with fibrous roots occasionally attached. Roots tortuous, finely 
wrinkled. Odour aromatic. Taste, bitter. 

Composition.— (1) a crystalline alkaloid. {2j Gehemhihte, mixture of 

alkaloids, ^mXgeUemic acid ; fats, resins, oils. 

XON-OFFIOIAL PkEFAKATTOX 
1. Tinctura Gelsemii.— 1 in 10. 5 to 15 ms. or 0*3 to 1 mil. 

At^TIOX AND r^ES 

syniptoiiLS of poisoning are more or less the same as observed 
after coninm, oiz. diplopia, ptosis, dilatation of the pupil, staggering 
gait and sleepiness, anti linally arrest of respiration. 

The heart is depre.ssed in toxic doses with fall of blood-pressure 
from its action on the vagal ganglia. Its effects on the nervous system 
are tlie same as ol)S(M*ved in coninm poisoning except that gelsemine 
is mon^ depressant. It paralyses the nerve centres first and the 
endings only after large doses. It causes paralysis of all the muscles 
of the liofly by depressing the cells of tlie anterior cornua of the 
cord, 'fhe motor nerve-endings are affected after large doses. 

The tincture is used In neuralgia and migraine, specially neuralgia 
of the fifth nerve. It may be used alone or bed ter with butyl-chloral 
hydrate. 


SP.VKTEINAK .SULPHAS 

(Not ofjicial) 

A salt of ail alkaloid derived from Scofyarii cacumina^ broom 
tops. In colourless, odourless crystals with a saline liitter taste. 
Soluble, 2 in 1. of water. iJose.— 1 to 2 grs. or O.Ot) to 0.12 grm. 

Arnox and Tses 

Sparteiin* resembles coniine in its action. It has little effect on the 
central nervous system. Large doses paralys(‘ sympathetic ganglia 
and tln^ motor nerve-endings. The heart is slowed and weakened 
from stimulation of the vagus and at one time it was used in place of 
digitalis, but in view of the above facts its us(» as a cardiac stimulant 
has been given up. It is however le.ss poisonous than coninm. 

(T.ass K : Drugs Depressing the Sensory Nerve-endings 

Loail (iH(i3sfhcsia may be produced by various means. 
Cold, applied either in the form of ice, or produced by spray- 
ing some volatile substance like ether or ethyl chloride, will 
yiroduce amesthesia in a localised area. Since this effect 
lasts only for a few seconds, cold can only be utilised for 
minor operations, as for instance in ojiening an fibscess 
cavity or for inserting an exploratory needle, etc. Lasting 
amesthesia by this method is not ])ossible as prolonged freez- 
ing destroys the tissues. Partial amesthesia is also pro- 
duced by rendering the part anicmic, as by the application 
of Esmarck’s bandage, or by the use of adrenaline as often 
done with cocaine. Drugs depressing the jieriphery of the 
sensory nerves may produce local amesthesia by lessening 
the tactile sensibility of a surface to which they are applied. 
The most important method of producing local amesthesia 
is by the use of certain drugs, specially cocaine and its 
derivatives, phenol, urea (piinine, hydrocyanic acid dilute, etc^ 
10 
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An Ideal anaesthetic should produce paralysis of the sensory 
nerves or nerve-endings only temporarily, and in concentra- 
tions much lower than what will cause destruction of tissues. 

With the introduction of many different preparations and 
with the advance of our knowledge, local anicsthetics are 
now extensively used for many operations which were former- 
ly performed under general ansesthetics. In fact certain 
operations are now ])erformed under local anavsthetics in 
preference to chloroform and ether. The different methods 
adopted for the production of local aiuesthesia are as 
follows - 

1 . Subcutaneous injection. 

2 . Tntraspinal amcstliesia. 

o. Inliltration anaesthesia. 

4 . Regional aiuesthesia. 

Tlieso will be discussed more fully under cocaine. 

Local a'nodynefi act only when pain is present. They re- 
lieve pain either by directly paralysing the nerve-endings or 
by central effect. They are aconite, belladonna, veratrine, 
phenol, chloretone, menthol, acid hydrocyanic dilute, creo- 
sote, alcohol, ether, chloroform, opium, etc. 

COCAINA 

Cocaine. C17H21NO4 

Source.— It is mettufllyenzoiflecfjomne. Obtained from the leavers of 
Erythroxylum Coca, and other species of Krylhroxylum, or by syn- 
thesis from eegonine. 

Characters. -Ooloiirless crystals; odourless, with a bitter taste, 
followed by tingling and numbness. Almost insoluble in water, 
soluble in 10 parts of alcohol (90 p.c.), in 4 parts of ether, 24 j)arts of 
olive oil and in 120 parts of liquid paratlin. 

B.P. Dose.— i to \ gr. or 0 008 to 0*016 grm. 

1 : 0€ AIN A E If Vl>KO€ HE O llll> L ]»I 

Uocaine Hydrochloride. Ci7H2iNG4,HCl 

Source. — The hydrochloride of the alkaloid cocaine. 

Characters. In colourless, transparent crystals ; odourless ; taste, 
bitter. Solubility .— in 1 of water, 1 in H of alcohol (90 p.c.). 

B.P. Dose. I to \ gr. or 0*008 to 0*016 grm. 

( iFFiciAL Preparations 

1 . Oculentum Cocainae — Cocaine hydrochloride 0 25 p.c. 

2. Lamella Cocainae. - r.V gr. (1.3 ingnn.) in each. 

:i. Trochiscus Krameriae et Cocainae. — gr. (0.003 grin.) of cocaine 
in each. 

AMYEOC AINAE lI\I>KO€HEOKIDUM 

Amylocaine Hydrochloride 

Syn.— ‘"Stovaine.” 

^ Source.— May be prepared by the action of magnesium ethyl 
bromide on dimethylaminoacetone. 
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Characters. - ( -olouiiess, crystalline powder ; taste, bitter, follow- 
«<m 1 by transient insensibility of the tongue. Soluble in 2 parts of water, 
^nd in 3 parts of dehydrated alcohol. 

B.P. Dose. — By mouth and subcutaneously.— J to J gr. or 0.02 to 
•D.OS grm. By intrathecal injection. - J to IJ grs. or 0*02 to 0*1 grm. 

JBENXOCAINA 

Henzocaine 

Syn. — •\\iuvsthosine’’ ; Kthyl Aininobenzoate. 

Source— Msy be pn*pare(i by the reduction of ethyl /^-nitro- 
henzoatc*. 

Characters. — X white, crystalline ))owder ; odourless ; taste, 
slightly bitter, followed by a sensation of niinibness. Soluble in 2500 
parts of water, in S psrrts of alcohol (00 p.c.). 

B.P. Dose. -5 to 10 grs. or 0.3 to 0.6 grm. 

OUTIIOCAIAA 

Orthocaine 

Syn— •‘Orthoforni.'^ 

Source. Prepared by esterifying with methyl alcohol the 
Teduction product of 3-nitro-4^-hydroxy-ben7iOic acid. 

Characters.— A whit(‘, or faintly yellow, crystalline powder; no 
odour or taste. Sparingly soluble in water; soluble in 7 parts of alco- 
.hol (00 p.c.), in 50 parts of ether, readily in solution of caustic soda. 

B.P. Dose, -i}, to 3 grs. or 01 to 0*2‘ grm. 

FUOCAINAi: HimiOCllliOHWLM 

J^rocainc Hydrocbloride 

Syn. — Ktliocaine Hydrochloride; ‘•Novocaine.’^ ‘‘Rerocaine.^^ 

Source. - By the interaction of chloroethyldiethylamine and sodium 
p-amiiiobenzoate. 

Characters.—! 'olonrless, crystalline powder; odourless; tast<‘, 
weakly bitter, followed by a transient numbness of the tongue. Stable 
in air. Soluble in 1 part of water, and in 8 of alcohol (1)0 p.c.). 

B.P. Dose.— V to 2 grs. or 0*03 to 0.12 grm. ; subcutaneously up to 
1 grm. or 15 grs. ; intrathecally up to 0*15 grm. or 2k grs. 

XoN-orFICFAL PKErAR.\TIu:NS AND DERIVATIVES OF POCAINE 

1. Inj. Novocainsa et Adrenalin, R.O.H Novorainc 8 grs. (2 p.c.), adieiialino 

soliii.ion ‘J dr., stcualc wafer to 1 oz. 7M.sc.— Pp to 1 dr. of the ‘J p.c. 

L’. Eucaine Hydrochloride, U.S.P. Stpi.—Kncaitip : Fipfapucuine Ht/drochJoridp.— I ii 
small white oiiaqm* crystalline powder, soluble about 1 in ^Oofwatej*. 7 >o.st.— 

to ‘/J gr. or 0-008 to O'Oa gi-in. 

o. Tropacocaine. iSff7i-~Jipii:;of/l-pi<pfKlo-irophiP.—ObtRm{n\ from .lava cocoa. Is 
alleged to be safer, more rapid, and lo.ss irritating to the oy<‘, without dilating 
the pupil. Its Hydrochloride i.s freely soluble in watei’. Very costly. Tsed 
in 5 p.c. solution. 

4. Alypin. St/n.—Affi/plricainP lltfdrnchhrhlp \ ]tpti::ofil-tpframe1lnfl’iUamhio~ 
pihfiUditneth!fl-parhhtol-hif(U'ochtoritle~\ white crystalline powder, readily solulde 
in water, giving solution of a neural reaction. A /»><•«/ an(vs1hptU\ used hypodermi- 
cally for minor operations and in ophthalmic practice. It is equal in intensity 
and toxicity to cocaine. May be used in strengths of from 1 to 4 p.c. Dose—^l») to 
1 gr. or 0*003 to 0*03 G. 

5. Diethyl- Amino-Propifl Cinnamate llydrochlor^—Xn antesthetio 
with more profound and persistent action than cocaine, though loss toxic Given 
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in combination with adrenaline. For injection ancesthesia 1 to 2 p.c. solution^ 
with adrenaline 1 in 100,000. Spinal ancesthesia 2 c.c. of 4 p.c. solution. It is 
relatively safe. 

6. Butyn.— A procaine derivative containing htiftfl in place of ethyl and* 
propanol in place of ethanol, A white amorphous powder, freely soluble in watei*. 
Toxicity almost equal to cocaine but acts more powerfully and the effects 
last longer. JOosc.— Hypodei’mieally, 1 c.c. or more of Va or more p.c. solution. 

7. Borocaine. Syn.—Ethocaine Jlorafe.~A white crystalline powder. Neither 
toxic nor irritant. Being a salt of weak acid, in solution yields free alkaloidal 
base by hydrolysis. JJose.—^h to Vh grs. or 0.02 to 0.1 grm. 

8. Benzamine Lactate. Syn—Encahtn^ Lactas.—A white, crystalline powdei*, 
soluble in 5 parts of water, and in 8 parts of alcohol COO p.c ). Dose—^n to Va gr 
or 0.008 to 0.03 0. 

9. Spinocain.— Contains novocaine, 0.2 0; strychnine sulph. 2.2 mg.; in 
14‘/2 p.c. alcohol in noi-mal saline 2 c.c. Also contains Gliadiri which prevents- 
diffusion in the subarachnoid space until the aniDsthetic has been absorbed. 

PlIAUMA('OL<)(,V 

Cocaine is a ffcv oral prof opiasmic poison, causing irritation 
and destruction of cells. It stops movements of leucocytes^ 
ammbte and ciliated cells. A 5 p.c. solution given subcu- 
taneously may cause death of the tissues, producing either 
necrosis or a sterile abscess. For the same reason it s ap])lica- 
tion to the eye may result in cloudiness or ulceration of the 
cornea, but this is not ordinarily observed. 

LocaJhj. — Cocaine hydrochloride is the strongest and the 
most soluble of all ])re])arations. It has no action on the 
unbroken skin, although a ten per cent, ointment may ])roduce 
a demonstrable depression of sensation, but no true local 
amestliesia (Clark). A])pUed to the mucous membrane or in- 
jected subcutaneously it causes blanching from the constric- 
tion of the local blood vessels and stimulation of the vaso- 
constrictor nerve-endings, and anaesthesia from the paralysis 
of the sensory nerves. Injected subcutarK’.ously it deaclens 
the sensibility and reddens the part around the jjuncture. 
Since these effects are local it follows that the drug must be 
applied in sufficient concentration to reach the nerve supply 
of the part which it is desired to inffiicnce. Although the 
sense ot‘i)aiii is abolished, the sense of touch is not so readily 
lost, and the temperature sense is scarcely affected, if at all. 
If the solution is made alkaline by the addition of sodium 
bicarbonate its ellicacy is increased 2 or I times, due to 
easier x>onetration of the free amesthetic base as compared 
Avith its salts, specially when injected into nerve trunks,, 
and probably for subdural injection and on application to 
mucous surfaces (Sollinann). These effects may be j)roduced 
by a 5 to 10 p.c. solution in about one to four minutes, and 
Avill last from tifteen minutes to an hour. The period how- 
ever depends upon the concentration of the solution used 
and the vascularity of the part. Its action is prolonged and 
intensilied by the addition of adrenaline, which still further 
constricts the vessels and prevents its rapid removal by the 
circulation {see Adrenaline). 



COCAINE 


24 & 


Injected along tlie trunk of a mixed nerve it paralyses 
the sensory fibres and abolishes pain of the area supplied by 
that nerve. This method of producing amesthesia is known 
as “nerve blocking’’ or “regional amesthesia”. Injected intra- 
thecally by lumbar puncture it abolishes sensation below the 
umbilicus though the power of movement remains unimpaired. 
Cocaine possibly acts on the posterior nerve roots. This 
method of anjcsthesia is adopted for the production of “intra- 
spinal anaesthesia.” 

Internally. Mouth. — Locally applied it abolishes the sen- 
sibility and sensation of taste of the tongue, and the sensi- 
bility of the palate and fauces. It diminishes the salivary 
secretion. 

Stomach and intestine. — In very minute doses it acts 
as a stomachic tonic, and in moderate doses diminishes the 
fiow of the gastric juice, and deadens the sensation of hunger 
and of j)ain, if present. The same aiuesthetic action is also 
noticed here, and cocaine therefore stops vomiting. In 
experimental works with strips of intestine, cocaine aug- 
ments their movements. This eftect is due to the direct 
action of the drug on the muscles. In large doses in checks 
peristaltic action. 

Heart and circulation. — After a momentary slowing the 
heart beats faster. This elf(5ct Avas at one time thought to 
bo due to ])aralysis of the vagus, but since the stimulation 
of the vagus slows the heart even in late poisoning, the 
acceleration must be due either to its direct action on the 
muscle or stimulation of the accelerator mechanism. After 
large doses the heart becomes weak and sIoav either from 
direct muscular depression or vagus stimulation, and death 
may take place from cardiac failure. In the earlier stages 
of poisoning the blood-pressure rises considerably from 
stimulation of the vaso-constrictor centre together with the 
increased rate of the heart. The pressure subseipiently falls. 
As already noted cocaine causes constriction of vessels when 
locally jrpplied, but no such effect is observed in general 
poisoning as it does not circulate in sufficient concentration 
to produce the effect as that Avould be fatal to heart and 
respiration. 

Respiratory tract. — Topically applied it deadens the 
sensibility of the nasal mucous membrane, (liven internally 
it first increases the respiratory movements from the stimula- 
tion of the respiratory centre but soon depresses them. 
During the spasms it becomes irregular and assumes a 
€heyne-Stokes type. Death results from asphyxia due to 
respiratory failure. 

Nervous system. — Cerebrum . — C ocaine stimulates the 
entire central nervous system, and in small doses it increases 
the higher functions of the brain, while in man there is some 
psychic stimulation and wakefulness (caffeine action). In 



246 PHAEMACOLOGY AND THERAPEUTICS 


large doses it acts like atropine producing talkativeness and 
cheerfulness, and a feeling of comfort and ease with the- 
abolition of mental and bodily fatigue. For these effects 
coca leaves are largely used by the people of Peru and 
Bolivia. Often it causes sleeplessness though without 
much discomfort. The respiratory, vaso-motor and accele- 
rator centres and the motor areas of the brain are stimulated, 
and there is a tendency to motor activity and restlessness. 
These effects are central, and therefore are antagonistic to 
opium. Larger doses induce convulsions, which are not of 
spinal origin, but produced by some action on some undeter- 
mined part of the hind brain. At an earlier stage the 
medulla is affected when the respiration is (piickened with* 
evidence of reflex excitability which in toxic doses may 
become so exaggerated as to cause convidsions like strych- 
nine. Cocaine lirst stimulates the brain, then the midbrain 
and medulla, and Anally the cord, the action being one 
of descending stimulation. In other words with small doses 
the symptoms arise from the brain, but as the dose is in- 
creased those from the lower part of the ner\'Ous system- 
become manifest. This stimulation is followed by depression, 
Arst affecting the cerebrum, then the bulb and lastly thc- 
cord. 

Eye.— A 4 p.c. solution dropped into the eye causes com- 
plete anassthesia of the conjunctiva and cornea and partial 
anesthesia of the iris, dilatation of the pupil, exophthal- 
mos and vaso-constriction. It partially impairs the range 
of accommodation but the light reflex is not lost. The 
dilatation is not maximum, since atropine causes a further 
dilatation when applied to a cocainised eye. The oculomotor 
endings are not aff*ected unless strong solutions are used 
Avhen there is some impairment of accommodation. These 
effects have been attributed to the stimulation of the sym- 
pathetic nerve-endings, and as they are more (piickly ]> re- 
duced when the drug is applied toi)ically than when taken 
by the mouth, they api)ear to be due to direct local action. 
On the other hand some hold that dilatation is caused by the 
weakening of the circular Abres of the iris, much in the same 
way as otlun- unstri])ed muscles are affected. It slightly 
lowers the intra-ocular tension due to \’aso-constrictioii, 
but this eff*ect is not constant. 

Metabolism is not much altered. The temperature rises 
in cocaine poisoning, due essentially to increased heat pro- 
duction from muscular excitement. 

Kidneys. — It is eliminated in the urine, the (|uantity of 
which is increased por/ pasu with dilatation of the vessels 
of the kidneys, although at ffrst they are contracted when 
the secretion is diminished. 

Acute toxic action.— Acute poisoning is not infrequent. Huscepti- 
hility varies due partly to uncertainty of absorption and partly to* 
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rapid destruction and idiosyncrasy. Ordinary fatal dose is 18 grs.^ 
though death may take place from ^ gr. Toxic symptoms have been 
produced from a hypodermic injection of i gr. Waking hallucina- 
tion like those in poisoning by Indian hemp, leading sometimes to 
mania, vertigo, occasionally dryness of the throat, respiratory and 
cardiac difficulty, cramps in the limbs, inability to move, and a sensa- 
tion of foreign bodies, such as pebbles or worms, especijilly the latter 
moving under the skin, are characteristic. Pupils dilate and reflexes 
are exaggerated. After very large doses epileptiform convulsions 
accompanied by circulatory and respiratory depression occur. Death 
takes place through failure* of respiratory centre. 

Antidotes.— Emetics or pump, if necessary. Amyl nitrite, nitro- 
glycerin, ammonia, strong coffee by the mouth or rectum, strychnine 
and ether hypodermically. 

Chronic toxic action or “Cocainism.” — Like coca craving, cocaino- 
mania is developed either in shaking off morphine or alcohol habit 
or fioiii the tem])orary use of cocaine as a stimulant. Cocaine habit 
is rapidly increasing notwithstanding law against the sale of this 
drug. It is more dangerous to the health and moral than opium, and 
its habit increases sexual desire in both men and women, and also 
perverted sexual passion. It is taken with prepared pan in India, but 
as a snuff in other countries, which causes irritation of the nasal 
mucous membrane with perforation of the nasal septum. Disordered 
digestion, emaciation, giddiness, quick pulse, insomnia, dilated pupils, 
visual or other hallucination, amnesia and impotence are prominent 
symptoms. Habitues may consume up to 10 or sometimes 20 to 30 
grs. Total abstinence from the drug, strong coft'ee, mix vomica, and 
other tonics, change of air, etc., remove this pernicious habit. 


TlliniAPKITTIOS 

Extemallff . — rocaine is chiefly used as a local ancrsthetic 
in the folloAving diseases : — 

Eye, — Cocaine is largely used in ophthalmic practice as an 
anaesthetic during operation, for relief of pain, and as an 
astringent to constrict the vessels of the iris in inflainmatory 
conditions. A 1 to 2 p.c. solution will allay pain, while a 
4 ]).c. solution or the ofticial lamel dropped on the conjunc- 
tiva every three minutes 3 to 5 times, so far removes the 
sensibility as to enable the surgeon to perform many opera- 
tions, as for example, cataract, etc., painlessly. Where 
iridectomy is necessary, a drop of the solution should be 
applied to the exposed iris immediately before making the 
section. Photo])hobia conjunctival and corneal pain are 
soon relieved by the same collyrium. Combined with atro- 
pine sulphate cocaine has been found very efficacious in 
iritis and in many painful inflammatory affections of the 
cornea. By adding i of pilocarpine nitrate to 1 dr. of a 
4 p.c. solution, we can anrestlietise the eye without affecting 
the accommodation. 

Nose, ear, anus, vagina, etc.— A 5 to 10 p.c. solution 
removes the sensibility of the mucous membrane of the nose, 
internal meatus, of the ear, vagina, os uteri, urethra and 
rectum, so as. to allow small operations to be performed pain- 
lessly. The nasal irritation in hay fever, anal and labial 
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pruritus, earache, and the pain of anal lissure or ulcer are all 
relieved by the local application of cocaine. 

Skin. — Although cocaine is known not to be absorbed by 
the intact skin, yet the application of the alkaloid combined 
with lard or oil allays the burning and pain of eczema, erysi- 
pelas, urticaria, sore nipples, etc. The pain and irritation 
of burns and scalds are soon relieved, if the part is iirst 
brushed over with a 4 p.c. aqueous solution of cocaine hydro- 
chloride and then the ])ure alkaloid combined either with 
carron oil or with paraffin or boric acid ointment is applied. 
A hypodermic injection of cocaine removes the ])ain of 
scorpion-stings. Buboes, small tumours, inflamed bursie and 
small abscesses may be i^ainlessly dealt with after in jection of 
cocaine in their neighbourhood. Many superticial neuralgias 
maybe relieved by the local application of the alkaloid in oil 
of cloves, and sciatica by the injection of an aciueoiis solu- 
tion into the sheath of the nerve. 

Intraspinal anaesthesia.— Intra spinal amesthesia by 
means of cocaine solution, introduced by lumbar juinctiire, 
Avas advocated for the i)erformance of cerlain minor opera- 
tions, and 1 c.c. of a 2 p.c. solution was injected into 
the subdural space after AvithdraAving an equal amount of 
cerebro-spinal fluid. It Avas soon recognised as being too 
ilangerous and its use Avas given up till Professor Jonnescu 
Introduced stovaine (aniylocaiiie hydrochloride) and i e])()rted 
a remarkable series of cases of its successful use. To these 
solutions he added strychnine Avhich rendered the amrsthetic 
solution more tolerable to higher neiwe centres. Tlui dose 
recommended by him ])rodueed complete paralysis of the 
posterior sensory roots. For injection into the luinbar regions 
the following doses have been recommended by donnescu, 
viz. — stovaine, 0*002 grm. gr.) Avith strychnine hydrochlo- 

ride 0‘001-0'002 grm. to ^ gr.). For cervical and dorsal 
regions 0*005-0*02 grm. ( 1^2 f ^ tei* ) ‘^^d 0*0005-0*001 grm. 
(tuu fo gr-) respectively. 

Sterilised solutions of stovaine are supplied in am])Oules 
ready for use, and is put up in tAvo forms. The heavij sol nf ion 
contains 5 p.c. of stovaine combined Avith glucose, each 
ampoule holding 2 c.c. When introduced into the thecal 
canal, the solution, owing to its specific gravity, assumes a 
position which can be varied by tilting the patient’s spine, 
thus adjusting the level of the analgesia to some extent. To 
prevent the amesthetic solution reaching the higher nerve 
centres, or from acting on the root of the phrenic or other 
respiratory nerves, the head and the shoulders must be kept 
at a higher level raised on pillows. Since the drug gets 
lixed in about 10 minutes the position may be altered after 
this period. The light solution is a 10 p.c. solution and is 
put up in ampoules of 1 c.c. in normal saline. It has the 
same specific gravity as the cerebro-spinal fluid, and is 
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unaffected by gravitation. With this solution the patient may 
at once be placed on Trendelenburg position, Avhereas with 
the heavy solution it can only be done after the drug gets 
fixed in the tissues, i.e. after ten minutes which implies some 
waste of time. 

Besides stovaine, novocaine and tropacocaine have also 
been used for the production of spinal anjesthesia. But all 
these drugs have the drawback of being effective only in fairly 
concentrated solution and S])reading towards the head by 
gravitational diffusion when a Trendelenburg y)Osition is adop- 
ted during operation necessary to maintain blood-pressure. 
The introduction of i)ercaine has altered the ])osition. Al- 
though highly toxic it can be used in very high dilutions. 
Ampoules containing 20 c.c. of 1 in 1500 solution in 0*5 p.c. 
saline ready for use are available. As the solution is lighter 
than the cerebrospinal fluid, the ])aticnt should lie on his 
face with his buttocks slightly raised for at least five minutes. 
This enables the solution to reach the i)Osterior nerve roots. 
An injection of ephedrine or adrenaline is given at the same 
time to combat any fall of blood-pressure. 

Spinal amesthesia should be con lined to operations not 
extending above the umbilicus. It is an ideal method for 
gynjccological operations, and for operations upon the 
rectum and bladder, and in diabetics. It is specially useful 
for ])ersons who have a dread for chloroform or ether, or for 
losing consciousn(‘ss. Since it blocks hUic nervous paths of 
shock impulses, it is an ideal anaesthetic for cases where 
shock from operation is anticij)ated, but should be .avoided 
where the nervous shock is already present. 

A frequent complication is retching and vomiting which 
makes abdominal o])eration rather disturbing. Failure of 
respiration soineliiiies gives rise to grave anxiety. This is 
due to direct action on the centre and shmddbe treated with 
oxygen, or oxygen and CO 2 P Some fall of blood-pres- 
sure is always present and this is not of any consequence. 

Injection into the nerve sheath (intraneural) is used when 
a ])ermanent effect is desired as into the cut nerves in 
amputation stumps .• ^ 

Anaesthesia by the local infiltration method consists in 
subcutaneous injection of either O’l j).c. of cocaine or 0*24 
p.c. of eucaine with 0*8 p.c. of sodium chloride, along the 
proposed lines of incision, and then into the deeper parts 
before cutting them. Nowadays cocaine is rarely used for 
the purpose, as it produces toxic symptoms, and novocaine 
is widely used, which in suitable doses is free from any toxi- 
city, moreover the solution can be sterilised by boiling. As 
it does not constrict the arterioles, a little adrenaline chloride 
^solution (0*002 to 0*005 p.c.) is added to check htemorrhage, 
to prolong the period of anaesthesia and to reduce toxicity. 
The strength of the solution is 0*25 to 1 p.c. and the usual 
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procedure is to start by raising on the skin over the required 
area a number of wheals by injecting the solution endermi- 
cally. After a number of these wheals have been formed 
insert the needle deep into the tissues. In this way quite a 
large area can be made anassthetic, and if necessary can be 
extended to deeper tissues by subsequent injections. 

In the regional anaesthesia the anaesthetic is used to block 
the passage of pain impulses by exposing the sensory nerve 
trunks to the anaesthetic solution while leaving the nerve 
endings unchanged so that sensation of x)ain does not reach 
the central nervous system. In the intiltration anaesthesia, 
the actual nerve-endings of the part to be o])erated upon are 
amesthetised. 

Regional anresthesia has been largely used, and with 
much success, in gastric surgery by blocking the greater and 
lesser splanchnic nerves by infiltrating the loose retro-])eri- 
toneal tissue around the cicliac plexus w^ith a 5 p.c. solution 
of novocaine and adrenaline. By this method the stomach, 
small intestine, omentum, liver and hilus of the spleen can 
be siifliciently amesthetised to be handled painlessly. The 
abdominal w^all and parietal peritoneum are previously anjcs- 
thetised by the local infiltration method. 

Iniernallfj, Gums and teeth. — Cocaine, preferably the 
alkaloid, as it is less likely to be washed away by the saliva, 
is largely employed in dentistry to deaden the sensibility of 
the exposed pulp. Cocaine hydrochloride 1, chloral hydrate 5^ 
and camphor 5, form an oily li(|tiid wdieii warmed, which 
removes toothache. A tooth may be painlessly extracted by 
injecting a solution into the gums at its base, but this is a 
risky procedure. The mere rubbing of cocaine over the gums 
deadens their sensibility to such an extent as to annul the 
])ain of the first application of the forceps. 

Throat and larynx. — By applying a 20 p.c. solution to the 
soft palate and pharynx, enlarged tonsils or small grow ths in 
those parts may be excised, or the galvano-cautery applied 
painlessly. By the same method the larynx may be explored 
and minor operations performed there w ithout spasm or pain. 

In painful sore-throat cocaine and rhatany lozenges give 
great relief by acting locally. 

Stomach. — For its local eft*ects on the gastric mucous 
membrane, it may sometimes be used in sea-sickness and 
vomiting of pregnancy. ^ gr. with 15 ms. of glycerin in 1 dr. 
of water may be given every hour for this purpose. 

Toxic effects of local anaBsthetics.— Quite a large number 
of operations are now performed with the aid of local ansRS- 
thetics, and since this entails the use of these drugs in large 
doses their toxic effects should be carefully noted. It should 
be remembered that local anjcsthetics are protoplasmic 
]>oisons possessing special affinity for nerve tissue, injections 
of large amounts in solution wdll naturally affect the brain 
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and the vital centres. The symptoms of overdosage are excite- 
ment, restlessness, deep and rapid breathing, dilated pupil, 
and feeble pulse. These are followed in severe cases by 
unconsciousness, convulsions and death. According to Farr 
intravenous lethal dose of a local anjcsthetic is one-tenth of 
its subcutaneous lethal dose. Accidental introduction into a 
vein therefore is responsible for most of the cases of sudden 
collapse and death. Adrenaline increases the liability to* 
cardiac failure by causing fibrillation of the ventricle a» 
happens after chloroform anaesthesia. 

In spinal anfesthesia cocaine is much too toxic and its use 
has been given uj). Some patients have special idiosyncrasy 
to cocaine and death has occurred from mere application of 
small amount to mucous surface (Ross and Fairlie). The use 
of cocaine and butyn should be restricted to surface applica- 
tion, and the total quantity of cocaine should not exceed 1 to 
li grs. 

Novocaine is considered to be the safest. Given subcu- 
taneously the total quantity should not exceed 0*2 grm. when 
used in 2 p.e. solution. It is better not to exceed a concentra- 
tion of more than 1 ]).c. Jt injures the kidney and may cause 
albuminuria. 

After-effects. — Apart from the after-effects seen after 
general amesthesia, severe headaclie is a common trouble and 
lias b(‘en attributed to increased intracranial pressure. Mild 
cases yield to ordinary treatment. In severe forms, hypertonic 
saline infusion or an intravenous injection of glucose and 
saline (50 p.c. glucose), or 2 c.c. of 50 p.c. magnesium sulphate 
are useful. 

Transient ])aralysis of the si)hincters of the bladder, or 
squint may appear, which disappear within a few weeks. 

The following are the disadvantages of using cocaine : — 

1. Its general poisonous action. 

2. Growth of fungus on keeping. 

0. Its tendency to formation of vicious habit. 

1. It is destroyed by boiling. 

Benzocaine was introduced under the name of Ancesfhe- 
slue. It is insoluble in water but fairly soluble in oil, and is< 
largely used as a surface anaesthetic in the form of dusting 
]>owder mixed with starch or talc powder in the proportion 
of 10 to 15 p.c., in burns, ulcers, eczema, etc. It may also* 
be used as an ointment (10 p.c.). As a vsuppository (10 gr.) it 
may be used in painful and inflamed piles. 

Procaine hydrochloride or Novocaine has replaced cocaine 
in injection amesthesia as it is less toxic and less irritating,, 
but the effects are less prolonged. Since it is absorbed 
with difficulty from mucous surfaces it cannot reduce pain 
wiien applied to the conjunctiva, nose, or urethra. It doea 
not constrict the vessels and therefore it is usually combined 
with adrenaline which makes it less toxic by diminishing 
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absorption and prolongs its effects. For the production of 
regional or in&ltration anjesthosia it is largely used in place 
of cocaine. 

Amylocaine hydrochloride or Stomine is slightly less 
toxic than cocaine and is preferred for intraspinal anaes- 
thesia. It is however slightly more toxic than novocaine. 
It is an irritant and causes hypenemia, does not constrict 
vessels nor cause dilatation of the pupils. 

Orthocaine is largely used as a local anaesthetic to 
abraded and mucous surfaces and is used for its local eilect 
to relieve gastric pain, in ulcers, simple or malignant, in 1 to 
2 gr. doses, and as a dusting powder or as an ointment 
(10 p.c. in simple ointment) to relieve pain in burns, ulcers, 
etc. It has the drawback of producing severe irritation 
and even necrosis. 


PKRCAIXE 

(Aot official) 

Syn.— Nupercaino.— irydfochloride of a-butyl oxycinohoninip arid dic*l]iyletlip- 
loriediamide. In odoiirloss, tasleloss ory.stals, readily soluble in water ibririing 
a neutral solution. 

/)ose.— 'V4 to Vhi gr. nr 0.05 to 0.1 gni. 

Arriox and Vses 

Pcrcaine differs from tlie al)ovo group in being n derivative of 
<liiinolin(% a group of substances not used as loctd aiuestlietic. It is 
soon decomposed by tlie presence of a trace of alkali, and must be kept 
in alkali-free glass containers, and syringes, needles, etc., must be 
boiled in water free from any alkali and shoidd not come in contact 
with tap water or Ilingei ^s solution. The drug was introduced by Karl 
Meischer and since then it has profoundly inoditied the techniVpie of 
spinal analgesia. The main characteristics are its extreme iiotency 
and duration of action. It is about twenty-five times more toxic/ 
tluin novocaine and three times than cocaine but this is offset by 
the fact that its minimal effective concentration is about one-fortieth. 
It is also extreiuidy effective for surface application, and has a iiiore 
prolonged action than cocaine. A dilution of 1 in 125,000 l^s a 
<leii)onstral)le effect on rabbit’s cornea, wlnn eas it requires 1 in 10,000 to 
l>rodnce the same effect with cpcaine. Although it is largely used 
for spinal ana*sthesia symptoms of poisoning wen^ observed after 
excessive doses, viz. clonic convulsion, irregularity of the heart, 
circulatory failure, cyanosis and respiratory paralysis. 

For local anfcsthesia to mucous surface a 1 to 2 p.c. solution with a 
few drops of 1 in 1000 adrenaline is sufficient. For infiltration 
nmofithesia the strength is 0.5 to 1 in 1000, with the addition of 10 to 
20 drops of 1 in 1000 adrenaline solution for every 100 c.c. of aines- 
thetic. For spinal ancesthesia a 1 in 1500 solution in t>.5 p.c. saline is 
used, and of tliis 0 to 18 c.c. are required. 

Sterile solutions of 20 c.c. ampoules ot 1 in 1500 Jn 0.5 i).c. 
.saline are available. 
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In the following table the differences in the action of cocaine, 
amylocaine, procaine and benisatnine lactate luive been summarised. 



Tocaino 

Amylocaine or 
Stovaine 

Procaine or 
Novocaine 

Benzamine 

Lactate 

Toxicity 

Highest 

-/.I of cocaine but 
moi*e than pro- 
caine 

Low ; ‘ 5 to of 
coi;aine 

‘/ 2 of cocaine 

Irritation 
and tissue 
injury 

Non-iriitant in 
ordiiiai-y (con- 
centration 

lrritant;indura- 
t i 0 n in high 
concentration 

Xon-irritant 

Smarting 

pain 

Vaso-cons- 

tiiction 

Yes 

Dilates vc^ssels 

Dilates vessels 

Nil 

With adre- 
nalim*. 

Prolongs effect 

fnterfere.s vaso- 
constriction 

Vaso - (mristric- 
tion. Acts effi- 
ciently 

Interferes its. 
efft‘ct 

Stability of 
solution 

Slowly (h*t(u-io- 
1 ‘ates. Should 
b (' freshly 

iand(^ 

l\(‘(‘ps well, but 
destroyed liy! 
1 trace of alkali 

Keeps W(‘ll Init 
gets dis(“olour- 
ed 

Keeps well 

1 

Sterilisation j 

! 

Destroyed by 
boiling. (’an 
be brought to 
j Vioiling point 

(’an be boiled 

i 

i ('an be boiled 

1 

i 

1 

! (’an be 
j boiled 

1 

f‘upil 

1 Dilates 

Nil 

Xil 

1 Nil 

S u r f a c e 
Amesthesia 

1 Kfflcient 

Not efficient 

j Not efficient 

i Nil 

1 

I'SI'S 

Psefnl for s n r- 
fac<‘ aiuA's- 

th<-\sia with ad- 
renaline. 

With strychnine 
for spinal an- 
jesthesia : also 
for intilt ration 
arirt'stluKsia 

1 I'seh'ss for sur- 
face aiiK'sthi'sin. 

1 Psidul for spinal 
j and intilt ration 
■ ana?stli(‘sia 

j Pseful tor 

1 intlltration 
anaesthesia 


(iKOn* VI 

DHI'CS .\< ri\(i ON THK CAKOIO-V.VSCrL.KK SYSTK.M 

Clriss A : Drugs acting on the heart 

1. Cardiac tonics 

Digitalis, Strophanthus, Squill, Apocynum 

L’.. Cai diac dc])i’cssaiits 

Aconite, Acid Hydrocyanic Dilute 
Class H: Drugs acting on the vessels 

1. Dnij^s raising: the blood-pressure (Vaso-coristi’ictors) 

Adrenaline, Ephedrine, Pituitary Extract, Ergot 

2. Di-ugs lowtu’ing tlie blood-pressure 

(fi) Vaso dilators : Amyl Nitrite, Nitro glycerin, Erythrol Tetranitrate,. 

Sodium Nitrite, Spirit of Nitrous Ether, Acetyl Choline 
(h) Reducing the volume of blood: Leech, Bloodletting 

Class A : Drugs acting on the Heart 

Tlie heart is a peculiarly constructed nervo-muscular 
or^aii performing complex functions. It is capable of origina- 
ting spontaneous rhythmical movements. The theory that 
these movements are due to the ganglia located in the heart 
is no longer believed, but evidence goes to prove that they 
originate from the spontaneous imjiulses generated in the 
muscle itself — myogenic — and Gaskell describes as its func- 
tions, rhythmic if jf, excitahilify, contract Hit conductivity and 
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tonicity. Though the muscular libres spontaneously contract 
yet they can be controlled and regulated by the nerve centres. 
Two centres control the cardiac mechanism, viz,^ the cardio- 
inhibitor and the accelerator. Alferent impressions from 
various parts of the body, including the seat of mind and the 
lieart, are transmitted to the centres in the medulla to be 
reflected to the lieart. The vagus system consists of the 
centre, nerves, ganglia and nerve-endings, the chief function 
so far as the heart is concerned is that of restraint or inhibi- 
tion. It begins at the centre whence the libres pass to groups 
of cells in the heart- wall forming vagus ganglia, whence librils 
pass to the sino-auricular node (normal pace maker) in the 
auricle and to the bundle of His. Stimulation of any part of 
this system is followed by slowing or weakening of the heart- 
beat with depression of conductivity and loss of tone, either 
by acting on the auriculo-ventricular bundle or by diminish- 
ing the irritability of the ventricle itself, or tonicity; while 
depression results in increased frequency and strength of 
the beat and increased tone by making the heart free of the 
vagus influence. The accelerator nerves belong to the sym- 
pathetic system, and consist of centre, nerves, ganglia ami 
nerve-endings. The effect of excitation besides increasing 
the rate, is to increase the force of contraction and conduc- 
tivity, The vagi (parasympathetic) and accelerators (sympa- 
thetic) are therefore antagonistic in their effects, and since 
they are in activity they form a sensitive balanced control 
mechanism which favour prompt response to any influence. 

The contraction of the heart is initiated in the sino- 
uuricular node situated at the mouth of superior vena cava. 



Fig. 2.— Innervation of the Heart. S.A.N., sino-auricular node. A.V.N., 
auriculo-ventricular node. 13,H., bundle of His dividing into two branches; one 
entering the right, the other left ventricle, V., parasympathetic fibres (vagus) 
terminating round the ganglion cells in the auricles. V.E., vagus endings in the 
{ auricles and ventricles. S,, sympathetic terminating round the stellate ganglion 
<S.G.), and the nerve fibres issuing from the ganglion end In auricles and 
ventricles. ‘ (Modified from Wright’s Applied I^hysiology). 
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Erom here the wave passes over both the auricles to tjie 
auriciilo-ventricular node, which is situated between the 
auricles and the ventricles. From the auriculo-ventricular 
node the wave passes down the bundle of His to the endo- 
<iardial surface of both ventricles. The bundle and its 
branches are composed of large hbres, which are termed 
Purkinje librcs. 

In order that the heart may functionate properly it must 
have ample supply of oxygen. Under normal conditions 
weight for weight tliis oxygen consumption is greater than 
any other tissue of the body. It receives oxygen from the 
coronary arteries and the clticiency of coronary circulation 
<lepends upon the heart’s contraction. As long as the supply 
of oxygen is adequate the heart can utilise both carbohydrate 
and protein to supply heat and energy, and any decrease 
in oxygen will enable the heart to utilise glycogen to a 
limited amount which it reduces to lactic acid, but is rapidly 
l)oisoned by it. Therefore any interference with coronary 
■circulation at once in jures the heart, and other things being 
■equal slowing of the heart ensures better coronary circula- 
tion resulting in improved nutrition and recuperation. The 
•coronary arteries are sui)plied by the sympathetic and the 
])arasympathetic vagus. The stimulation of the former dilates 
and that of the latter constricts the vessels. It follows 
therefore that both the blood supply to the heart and con- 
sequently its work are diminished by vagus stimulation and 
increased by sympathetic stimulation. 

The maintenance of efticient circulation depends upon 
the condition of the heart muscle. Normally the different 
parts of the entire circulatory system are so adjusted that 
they facilitate the work of the heart, and any disturbance 
in any part of the circulatory chain entails extra work upon 
the heart muscle which asserts itself to meet the require- 
ments of the body. 

Two conditions intimately associated witli heart disease 
require special mention, viz, ‘‘coin])ensation” and ‘‘auricular 
librillation.” 

Compensation . — The term is used to designate the degree 
of impairment of heart’s activity, i.e., the ability of the heart 
to maintain efficient circulation against some leakage or 
other adverse condition. We speak of failure of compensa- 
tion or heart failure, when the heart is unable to maintain 
it. This inability is due to excessive strain on the heart 
muscle. For practical purposes Mackenzie dilierentiates two 
functions of the heart muscle. The one necessary to main- 
tain efficient circulation when the body is at rest, which he 
calls “rest force,” and the other called into action during 
4in effort, however small, which he calls “reserve force.” 
The first signs of heart failure are observed with the exhaus- 
tion of the reserve forpe, and if the strain continues without 
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any repair or recuperation, true signs of heart failure 
appear, when the heart muscle is unable to maintain efficient 
circulation even during the period of rest. The signs of 
failure of compensation are dyspncea, orthopna^a, weak and 
dilated heart, rapid pulse, sluggish peripheral circulation 
with cold extremities, (edema and dropsy. 

Aurlcnlav flhrniaflon is a condition characterised by 
disordered rhythm of the heart. There is complete irregu- 
larity of the pulse — no two beats being the same in force or 
rhythm — and absence of signs of auricular contraction. It 
is a serious complication, and occurs in almost all cases of 
heart failure and in old standing cases of mitral disease. 

Normally the wave of excitation originated at the sinus 
node is followed by a refractory period, and the whole 
auricle remains in that condition till the wave is completed. 
In librillation the refractory period is sliortened and the 
Avave of excitation becomes slow so that by the time the 
waves have travelled over the auricle another part recovers 
(owing to shorter refractory period) and sends waves of 
excitation before the previous ones have completed. Thus 
innumerable Avaves of excitation arise from abnormal parts 
of the auricle and travel round and round ])roducing Avhat 
has been termed by LcAvis “circus movements. These 
irregular impulses pass into the ventricles Avhich respond 
irregularly and inefliciently at a rate far greater than their 
maximum capacity. As a conseciuence of tliis the A'cntricular 
muscles become (exhausted. Digitalis and ([uinidine are very 
useful in this condition. 

Heart rate. — The rate of the heart may be ailected in 
the follOAving Avays : — 

A. Slowing of the rate may be caused 

{a) Ihj actiiiff on the eacfcil centre. — Drugs wliich stimu- 
late the central nervous system also stimulate the cardiac 
centre. But the effects on the A^agal centre is more power- 
ful than on the sympathetic, so that slowing of the heart 
results. The best example of stimulation of the Auigal centre 
is deticiency of oxygen in the blood as happens in asphyxia. 
Aconite, digitalis, stroj)hanthus, s(iuill, convallaria, picro- 
toxin, strychnine and morphine cause slowing by stimulation 
of the A' agal centre. High blood-pressure affects the medulla 
and causes slowing of the heart, and any cause which will 
raise the blood-pressure Avill produce slowing. Thus adrena- 
line produces slowing during the period when the pressure is 
highest, although it has no direct effect on the medulla. 
Pituitarin also acts in the same way. Afferent impulses 
through the 5th and the 10th nerves reOexly stimulate the 
vagal centre, e.g., inhalation of ammonia vapour. 

(5) Bij acting on the ganglion cells. — Nicotine, coniine, 
lobeline and gelsemium stimulate the ganglion cells in the 
course of the vagus and cause slowing. These are depressed 
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subsequently and in large doses paralysed Avhen the rate 
is accelerated. 

(c) By actinff on the nerve-endings . — Stimulation of the 
endings of the i^arasympathetic (vagus) causes slowing of 
the rate; e.g. by pilocarpine, choline, physostigmine, and 
members of the digitalis group. 

(d) By acting on the muscle . — Drugs alter the rate of 
the heart by their action on the muscle. Many drugs in 
small doses cause slowing, while in large doses produce 
quickening through their effects on the excito-motor portion 
of the heart (bundle of Ilis). llarium, digitalis, quinidiiie^ 
aconite and pituitary cause slowing by acting directly on 
the cardiac muscle. 

B. Quickening of the rate may be caused 

(a) By acting on the symitafhctlc centre. — \ ery little is 
known regarding the action of drugs on the accelerator 
centre. (Jocaine stimulates the ccmtre and causes accelera- 
tion of th(} Jieart. Excitement and anoxamiia increase the 
frequency of the heart’s rate either by stimulating the 
sympathetic centre in the medulla or by stimulating the 
secretion of adrenaline. 

{h) By acting on the ncrre-endhigs. — Atro])ine, liyoscya- 
mine and hyoscine cause (piickening by ])aralysiiig the A^agal 
nerve-endings, while adrenaline, tyraminc, ephedrine, cocaine, 
and ])ilocarj)ine in small doses cause acceleration by stimula- 
ting the sympathetic nerve-endings. 

(c) By acting on the ganglion cells. — Nicotine, coniine, 
lobeline and gelsemium cause acceleration in large doses by 
paralysing the ganglion cells in the coursci of the vagus. 

(d) By acting on the nmscle. — Calfeine, digitalis in poison- 
ous doses. 


1. Cardiac Tonics 

FOMIIM 

Digitalis Leaf 

Source.— Leaf of Digitalis purpurea; rapidly dried at a tempera- 
tiire between 5o" and 60’ as soon as j)ossil)jo after collection. 

Characters. -From JO to MO cm. or more in Icngtli, np to 4- to 10 cm. 
broad, vvitli a wingiul petiole, ovate-liinceolate, subacute, crenate. 
Upper surface somewhat rugose, dull green, slightly hairy. Under 
surface paler, pubescent, with prominent veins. No odour. Taste, 
very bitter. 

Composition. — The chief active principles of digitalis are several 
glycosides which on hydrolysis split up into sugar and a non-sugar 
component, aglncone. They may be grouped into two classes, vis , : — 

{a) Alcohol soluble . — 

1. Bigitoxin crystalline, U represents thedigitalis action. 

It is the most ahiiudant, active and most important constituent of tho 
leaves (0*2 to 0*4 p.c.). This exists Avith 

2. Gitoxin. 

3. amorphous, 03 flH, 50 i 4 . Occurs in leaves and seeds. 
Splits into dextrose, digitaligenin and digitalose. Produces typical 
digitalis effect ; half as active as digitoxin. 

17 
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* {h) Water soluble.— 

4r. Gitalin and difjitalein are mixtures of indelinito composition. 

5. Dlffitonin, a saponin, occurs both in crystalline and arnoridioiis 
forms, ^riie crystalline form is less readily soluble in water. It helps 
the solution of digitoxin in water. 


Offkhal Puepakations 

1. Digitalis Pulverata. Sijii. -PonHlered Diifitalis. - Ijoaf reduced 
to no. 20 powder, no portion being rejected. Standardised by bio- 
logical assay to contain 10 units in 1 gramme. B.P. Dose.- k to grs. 
or 0*03 to 01 grm. For ftinule dose.--S to 10 grs. or 0.2 to 0.6 grm. 
Enters into the preparation of tr. digitalis by method 2. 

2. Infusum Digitalis Recans. Freshly prepared from powdeied 
leaf. Should be used within 12 lioiirs of prei)aration. One-twentieth 
the strength of tincture. 0 units of activity ini oz. B.P. Dose.~90 to 
300 ms. or 6 to 20 mils. Simfle dose.—l to 4 oz. or 30 to 120 mils. 

3. Tinctura Digitalis. No. 1, prepared from the leaf, and No. 2, 

from powdered leaf. Contains 0 units of activity in 90 mils. B.P. 
Dose. -5 to 15 ms. or 0 3 to 1 mil. i^’or. s/ur/Zc -30 to 90 ms. or 

2 to 6 mils. 


Non - ( )rEi(a a l Pk e i » a k atk ) x s 

1. Digitalin— Uii(U*r this name ihv. following varieties arc f()>ni(l — 

Itt) Amorphous Digitalin (//oiwo7/r^).—Oonsi.sts of mixture of .i^lyeosidcs. Inso- 
luble in water. J)ose.—^im to */:«> gr. in granules. 

(b) Crystallised Digitalin ('onsi.sts mostly of digitoxin, in light- 

white needlus, soluble in chloroform, insohiblo in wat(*r. Is (uimnlative. Doae.—^ 
granules V/aw and ‘ '«oo gi*. gr.— 10 ms. of tincture or 1'/-* gr. pow(h?r(‘d loaf. 

2. Digitoxin (il/crcA*).— In minute wliite c*rystals. to *'«♦ gr. 

3. Digalen.— A solution said to contain 0.3 mgrm. of digitoxin in 17 ms. 15 ms.= 
2 grs. of leaves, or IS rns. of lincturi*. Done.^h to 15 ms. or 0.3 to 1 mil. 

4. Digipuratum.— A puritied solid exti-a<‘t. (’ontains the cardiac glycosi{ies of 
the leaves in comliination with tannin and freed from most of tlie inactive consti- 
tuents. Obtainable in solution, tablets (0.1 grin.) and ampoules. 

. 5. PilulaB Digitalis Co., B.P.C. tiff's iV//.— Powder digitalis; powdm* 

squill, pill of mercury, each 1 gr., syrup of liciuid glm;ose q s. foi- one pill. Dose.— 
1 to 2 pills. 


rHAUM.\(H)JA)(lY 

LocalJjf. — Digitalis, owing to tlic preseiico of glycosides, 
powerfully irritates the mucous membraiui and subcutaneous 
tissues causing* inllainmation and ])ain. This eilect is more 
marked with digitoxin than Avith digitaliii which is often 
used subcutaneously without causing any local irritation. 
tSubcutaneous injection of digitoxin causes nuicli pain and 
irritation and sometimes a sterile abscess. 

Infernally. Gastro-intestinal tract. --Small doses ap- 
pear to have no action, but the glycosides and the saponins 
are sometimes irritating to the gastric mucous membrane. 
If continued long even in therapeutic doses it causes nausea 
and vomiting, due not to any local irritant elfect on the 
stomach but to stimulation of the vomiting centre after 
absorption, or perhaps through stimulation of the sensory 
fibres of the vagus in the heart, which is a secondary mani- 
festatipn of the . cardiac action. In practice this should be 
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regarded as a sign of over-digitalization. It is slowly absorb- 
ed from the intestine, and is not atlected by the digestive 
Juices, but in case of venous engorgement, as happens in 
"diseases of the heart, absorption is delayed and there is some 
destruction of the glycoside. The tincture and digitoxin 
however are (piite easily absorbed and will manifest their 
effect on the heart in from four to seven hours. According 
to Cloetta, digitoxin is more resistant to digestive Juices than 
other glycosides. All the glycosides are readily absorbed when 
4^iven y)er rectum. 

Heart and circulation.— Digitalis produces its principal 
eliects on the circulatory system. It slows the rate of the 
heart, prolongs the period of diastole, increases the force 
of contraction, and improves the tone of the muscle. 
Before ])roceeding to describe its action on the different 
structures of the heart it will be convenient to discuss its 
^dfects on the frog first, for it was in this animal that its 
effects on the heart Avere first studied. Although the effect 
of digitalis on the frog’s heart is different to that on the 
mammalian heart it has been pointed out that the reac- 
tion of human heart in diseased condition ap])roximates more 
closely f o that of the frog’s heart f han to that of the mam- 
malian organ (Cushny). 

Frog. — If a tracing of fhe heart of a decerebrated frog is 
taken and then an injection of digitoxin is given, a well- 
<lelined series of jdienomena are observed. The systole 
becomes more f)owerful and the heart becomes slower from 
prolongation of the diastole. The increased contraction 
enables tlu^ heart to empty itself more com]>ietely during the 
systole and fhe ventricles become more completely tilled 
through ])rolonged diastole. If f he dose is iru'.reased the 
auriculo-ventricular conductivity is lowered and the rhythm 
is altered. There imiy be two or more beats of the auricle 
for each ventricular contraction, or there may be a long 
]>ause in diastole between a series of regular contractions. 
Finally, the ventricles may sto]) beating and remain stand- 
still in the i)osition of systole Avhilst the auricle continues to 
beat. It is obvious that two changes take j)lace in the frog’s 
heart, viz, (1) chan(je in vht/fhmy and (li) clunnjv in tone and 
contraction. These effects are due to direct action of the 
^Irng on the cardiac muscle since the same effects can be 
elicited after destruction of the central nervous system, 
or division of the vago-sympathetic fibres, or in the excised 
heart under atropine. 

Mammals. — The action of digitalis on the mammalian 
heart may be divided into three stages depending on the 
preponderance of its effects either on the inhibitory mecha- 
nism or on the cardiac muscle. 

The first or therapeutic stage is characterised by moderate 
slowing through stimulation of the vagus centre and 
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increased contraction of the cardiac muscle resulting in more 
complete systole. The output of the heart is thus increased 
while the slowing gives more time for the ventricles to be 
better tilled. As a result of this effect the veins empty 
themselves more thoroughly into the heart, the venous 
pressure falls and the arteries get better tilled. The arterial 
pressure first rises owing to the increased ventricular force 
and greater oub])ut. If the dose is increased the arterioles 
contract from stimulation of the vaso-constrictor centre and 
from direct stimulation of the muscles of the vessels. 

The second fitaf/e or fhat of poison in(j is marked by over- 
activity of the inhibitory mechanism and the ])ulse becomes 
slower and irregular. The heart gets more time to (ill, 
consequently the out})iit with each systole is greater than 
normal. But since the rate is extremely slowed the total 
output per minute and Ihe ethciency of the pumping action 
of the heart is less than normal. jMoreover owing to thci 
inhibition of the conductivity of the muscles of the auriculo- 
ventricular bundle, the auricular impulses do not pass on 
to the ventricles, thus producing incipient or less fnajuently 
complete heart-block, /.c., the ventricles beat at a slower rat(‘. 
than the auricles, so that the number of beats of the heart 
and that of the pulse is dilferent. 

Tiic third sfafje follows excessive doses ami is hardly ever 
obseiwcd clinically in man. The heart muscle becomes ex- 
tremely irritable and the ventricular rhythm beconu^s acce- 
lerated, but the nerv^ous mechanism is not involved since 
the stimulation of the vagus may slow th(‘. rate. The auri- 
cular muscles are also affected and the combination of thes(‘, 
eftects gives rise to irregularity of the heart ])roducing 
auricular-ventricular arrhythmia, spontaneous rhythm, (^xtra- 
systole and finally fibrillation leading to failure of myo- 
cardium and the stopjiage of the heart in diastole. 

Digitalis produces all the above circulatory effects through 
its action on the following live structures : — 

1. The sinus node. 

2. The cardiac muscle. 

8' The auriculo- ventricular bundle. 

f. The coronary arteries. 

5. The systemic arteries. 

1. Jly its inhibitory action on the sinus node it causes a 
slowing in the rate of the heart. This effect may not be 
due entirely to digitalis action on the sinus node, but in part 
to stimulation of the vagus centre. This slowing is often a 
desirable therapeutic effect, but in certain conditions, viz., 
old age, cardio-sclerosis, and in some infectious fevers, 
therapeutic doses of digitalis fail to effect any such slowing. 
A second effect of digitalis on this node is to interfere with the 
regular rhythmic i>rojection of impulses, so that a sinus 
arrhythmia is set up, i.e., the heart-rate shows regular 
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alternating short phases of acceleration and slowing. This 
effect is also due to stimulation of the vagus, and is checked 
by atropine or section of the vagi. 

2. Digitalis acts directly on the cardiac muscle, and its 
effect liere is threefold, mz.-—(\) it increases its tonicity, i.c., 
maintains a state of tone, which keeps it in readiness to res- 
pond at on(?(‘- to stimulation ; (2) it increases its contractility; 
and (;>) it renders it more irritable, i.c., increases its sensitive- 
ness to stimuli. The papillary muscles are also toned and 
strengthened. The first two elfects— increase of tone and 
contractility — are of great value in all cases of cardiac 
failure, hut tlie third effect — /n if increased beyond 
the normal, may give rise to Jiarmfiil symptoms, such as 
preimiture contractions, tachycanlia, and fibrillation. 

In th(u’aj)eut ic doses the rhythm of the heart becomes 
slower, the ventricles contract and become smaller and empty 
themselves more thoroughly than they normally do, so that 
Avif heach Ix^at the vcid rides exj)el more blood into the aorta 
a^nd ])ulmonary artery. The ventricular changes under digita- 
lis consist in reducing the number of heats and increasing the 
relaxation of the fibres from inhibitory activity, and strength- 
ening th (5 systole from direct act ion on tlu^ muscle, which also 
limits the period of relaxation without atfecl ing the rhythm. 

Th(i function of the auriculo-ventricular bundle is to 
conduct impulses from the auricle to the ventricle, so that 
the ventri(Milar contract ion follows 1 he auricular one regularly, 
and the time taken for the passage of t he imi)ulse down this 
bundle interval ) is onediith of a second. Digitalis may 

cause, through interference with this conduction, (1) a pro- 
longation of the A-Y interval, or (2) in toxic doses may lead 
to incipient, or even less frecpiently to complete heart-block. 
Th(*se effects, the tirst of which can only he ascertained by 
tracings, are toxic, and ca-il for the stoppage of t he drug. Du 
the other luind this ])rolongation of the auriculo-ventricular 
interval makes it us(*.ful in the treatment of auricular fibrilla- 
tion, so t hat digitalis blocks many of the auricular impulses 
to ])ass into the ventricle. 

4. In thera])eutic doses it is doubtful if digitalis has any 
constricting effect on the coronary arteries. The increased 
aortic ])rcssure, the prolonged diastole, and the greater con- 
traction in systole resulting from therapeuf ic doses of digi- 
talis, lead to a vastly improved coronary circulation, with 
the result that the nourishnumt of the lieart-muscle is 
imj)roved. In toxic doses, however, corona rjj constriction 
does occur, and this may cause such muscular weakness that 
tlie condition known as pulsus alternans may arise. 

5. Small doses of digitalis have no direct action on the 
blood vessels, but toxic doses cause constriction of the 
arteries, partly by action through the vaso-constrictor centre 
and partly by direct action on the muscle walls. The heart 
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muscle being more sensitive to digitalis than tlie^ arterial 
Avails, the amount of digi talis Avhicli produces a definite effect 
on the vessel is fatal to the heart, and the consensus of 
opinion among modern workers on the circulation is that in 
flierapentic (loses diififaJis does not vnnse antj (irterial constric- 
iion and docs not raise the (jenerat hlood-pt cssnre. 

Temperature. — In medicinal doses it has no influence on 
the temperature, but in toxic doses it reduces it even in 
health. The effect is possibly due to increased activity of 
the heat controlling centre ((hisliny). 

Nervous system. — In medicinal doses it has no influence 
on the brain, the cord, and tlie sensory and motor nerves. In 
large doses it causes giddiness, headache, dimness ot sight 
and disturbed hearing. Flashes of light, and a blue halo 
around bright objects also appear before the eyes. All these 
symptoms are probably due to some disturbance in the 
cerebral circulation. The retlex excitability and motor nerves 
are depressed only by toxic doses. 

Kidney.— Digitalis is a powerful diuretic in cardiac drop- 
sies, and the effect is ])roportional to the imi)rovement in 
circulation. In dropsies not due to circulatory failure, it has 
little or no effect. Since it produces no diuresis in healthy 
individuals the diuresis cannot be due to any action on the 
kidneys. According to 8ollmann the following iactors im- 
proA'e renal circulation, tds. — (a) relief of venous pressure, (/>) 
increased output of the heart, and (r) the hydricmia resulting 
from the absor])tion. If large doses are administered, the 
vaso-constriction may be so great as to sto]) the excretion 
altogether. It takes about 48 hours to ]>roduce any diuretic 
effect after commencing the treatment with digitalis. 

It has no action on the com])Osition of the urine. 

Uterus. — The muscular fibres are sui)i)osed to be stimu- 
lated to contraction. 

Onset and duration of action.— Given by the mouth in 
small therapeutic doses the effects ap])ear very slowly, and 
takes about 21 to /Ifl hours for the circulatory action, and 72 
hours for the diuresis. But the appearance of digitalis (dlect 
depends largely upon the dose. Thus when full doses are 
given the effects ap]>ear within 2 to 4 hours. Digitoxin lias 
the property of fixing itself to the heart muscle and once 
the fixation has taken place its removal is very difiicult, in 
fact it cannot be removed by any chemical or physiological 
measure (Cloetta). Its products are eliminated from the 
cardiac muscle veiy slowly. It is for this reason that 
symptoms of poisoning may occur even though the dose may 
not be increased, provided the drug is continued for a 
prolonged period. Once established, the effects continue 
for some time even after the stoppage of the drug. 

Cumulative action.— Digitalis is not given in sufficient 
doses for fear of cumulative action, for when given for a 
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long time it sometimes shows symptoms of poisoning even 
when its dose has not been increased. This is known as the 
cumulative effect of the drug, and is due to the retardation 
of its excretion or destruction. The danger of cumulative 
action has been exaggerated, for the symptoms disappear 
in a fcAV hours as soon as the use of the drug is discontinued. 
The active principles, not being eliminated as fast as they 
are absorbed accumulate in the system. The symptoms of 
excessive action are : — 

1 . Nausea and vomiting from stimulation of the vomiting 
centre. 

2. A marked decrease in urinary secretion due to cons- 
triction of the renal vessels. 

licadache. 

1. A progressive slowing of the pulse rate from exces- 
sive vagus stimulation, which should never be allowed to go 
below ()0. 

5. Tlie development of sinus arrhythmia, premature 
contractions, dropped beats (incipient heart-block) from 
de])ression of A. \ . bundle, extra-systole, tachycardia and 
librillat ion from hy])erexcitability of the cardiac musele. In 
fact any form of cardiac irregularity may follow digitalis 
administration, and it becomes rather diflicult to differen- 
tiate whether the irregularity is the result of digitalis 
administration or a part of the clinical picture. 

Wlien any of the above symptoms arise the administra- 
tion of the drug sliould be at once stopped. 

Elimination. — It is chiefly excreted by the kidneys and 
partly by the gastro-intestinal mucous membrane. But its 
elimination is very slow, often slower than its absorption, 
and its long continued use may cause cumulative effects. 

Toxic action. -lisirgt* doses cause nausea, vomiting, and purging ; 
the vomit is grass-green, the char.ge in colour being probably duo 
to the act ion of gastric Juice on some ingredients of digitalis. The 
other symptoms have already been described. 

Antidotes. Kinetics or pump. Strong coffee, or tannin in solution 
and in large draught. Stimnlants -alcohol, ammonia, etc. Warmth 
to the extremities. To check excessive vagus action atroiiine gr. 
hypodermically. Opium. Absolute rest and recumbent position are 
essential. 


TnKK.\PKUTT(\S 

Valvular diseases of the heart. — Digitalis is a valuable 
drug in diseases of the heart. It is of supreme value in 
those conditious of the heart which have departed most 
widely from the normal. If the muscles are healthy, but 
otherwise over-worked, exhausted and fatigued, digitalis by 
its effect on the cardiac muscle will restore its tone. In 
valvular diseases of the heart where the incomplete emptying 
has caused the ventricles to dilate and there is an over- 
increasing strain on the muscle, digitalis has a wonderful 
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Influence in restoring the dilated and Aveakened ventricle 
to a state of efficiency. Under its use a quick, weak and 
irregular contraction becomes slower, stronger and regular. 
As the diastolic period is i>rolonged, the heart gets more 
time for nutritive repair, and for more efficient subsequent 
contraction, from the flowing in of more blood from the 
dilated auricle. Since digitalis acts by its poAverful effects 
on the cardiac muscle, it is of greater a aliie in ventricular 
dilatation which follows mitral and tricuspid regurgitation 
than in auricular dilatation. Digitalis therefore relieves 
dyspmea, cough, venous engorgement of the lungs and of 
the abdominal organs, adema, dropsy, and many other 
symptoms due to mitral regurgitation. It also henelits 
mitral constriction, as by lengthening the period of diastole 
it allows the normal amount of blood to pass through the 
constricted orifice. 

In the tirst stage of aortic regurgitation digitalis is 
considered useless or positively harmful as it prolongs the 
diastolic interval and thus alloAvs more time for the blood 
to flow back from the aorta. Tn most cases, however, the 
])eriod of diastole is not prolonged, and clinical ('videnee 
shows that in some cases of aortic A^alve failure digitalis is 
of undoubted value. In the second stage, Avhen the ventricle 
dilates, and the auriculo-A’entricular orifice*/ enlarg(‘s, produc- 
ing secondary mitral regurgitation, digitalis is of great 
value. But it must he given Avith great caution, for sudden 
syncope may occur if the ])atieut does not kec]) to his bed. 
Oases of pure obstruction do not rec|uire any drug, as com- 
pensatory hypertrophy may gradually take place Avithout 
them. But Avhen Ave wish to increase the contractile force 
of the heart in order to drive more blood through the. 
obstructed aorta, or Avhen from such an obstruction mitral 
disease has set in, digitalis in small doses does immense 
good. 

Another great field of usefulness of digitalis is in cardiac 
irregularities. It is of great value in auricular fibrilla- 
tion AAiiich occurs in a(l\anced myocardial and valvular 
lesions. Tn this condition the over-stretched auricular 
muscles are unable to make concerted contraction and the 
impulses arise in abnormal parts of the auricle, and the 
auricle is kept in continual inco-ordinate activity. These 
numberless irregular impulses pass into the ventricie and the 
ventricle responds Avithoiit any regularity in rhythm or 
strength. Digitalis acts as a charm in this condil ion, rapid- 
ly (piieting the mad irregularities of the heart. Fifteen to 
thirty minims, three or four times a day, should bo given at 
first, and if the fibrillation is permanent, should be followed 
by smaller doses once or twice a week, or once a day for 
some time. It acts by impairing the conductivity of the auri- 
culo- ventricular bundle, t.e., by establishing partial heart- 
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block, whereby many of the superfluous auricular impulses 
are blocked and do not pass to the ventricles. 

Di^^italis is also of great value in auricular flutter. In 
this condition the auricle is also the seat of abnormal excita- 
tion, and beats at a very rapid rate though regularly. Given 
ill full doses, digitalis will change the flutter into librillatioii 
and by reducing the conductivity of the bundle of His makes 
the ventricles beat slowly. 

Digitalis is contra-indicated in partial heart-block as 
it tends to increase the degree of block. Rut oy)inions dilfer 
in com])lete heart-block, indeed some authorities recommend 
it on the ground that by slowing the rate of the auricle and 
increasing tliat of the ventricle it will help to bring the 
fiuricular and ventricular rates more nearly tog(d:her. It is 
to be avohled in hnnfflr-hrfuirh block and in sino-auricuhir 
block. 

Fatty heart. —Digitalis should not be given in fatty 
degeneration of the lu^art, as the increased force of systole 
may lead to riipture of the degenerated muscle fibres. 

Other cardiac diseases. — In many primary diseases of the 
muscular structur(‘., such as acute or chionic myocarditis, 
with or without vegetative growths, pericarditis, endocar- 
ditis with or without valvular lesions, digitalis helps to (piiet 
and regulat(^ the action of the heart. Many functional diseases 
of the heart, such as pal])itation, irregular cardiac beat due 
to (lys])epsia, are henetited by digitalis, hut it must be used 
Avitli caution as it may bring on indigestion. In many 
irritable conditions, of the heart, es])(‘cially in persons who 
take excessively hard exercise, sucli as rowing or long 
marches with heavy knapsacks, or in persons of a neurotic 
t(Mnperament, digitalis is considered highly benelicial. The 
dilatation of the right side of the heart which so often ac- 
companies chronic diseases of the lungs is also relieved by 
digitalis. 

Digitalis as a diuretic. — Digitalis is the most reliable 
and often successful diuretic in cardiac oedema, and the 
majority of eases require no further medication. Remarkable 
results follow rapid digitalization, although the changes in 
the rate of the heart and occurrence of diuresis may not 
necessarily run together. Since digitalis causes constriction 
of vessels, including those of the kidneys, in large doses, 
massive doses do not necessarily act more efliciently though 
the eifects are often more dramatic. It also acts as a diuretic 
in nutritional and anmmic oedemas where the circulation 
is impaired. It is however of not much use as a diuretic in 
dropsies from other causes, c.r/. in RrighUs disease, where 
the drugs of the purin group are generally preferred. But 
in chronic BrighUs disease when the anuria is the result 
of deliciont circulation, digitalis, especially the Guy’s pill 
is of great service. Since therapeutic doses do not materially 
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alter the bldod-pressure, hi^h arterial pressure per se is no 
contra-indication to the use of digitalis. 

Nervous diseases.— In sleeplessness at night followed by 
drowsiness in the day, in amemic patients, digitalis may act 
as a hypnotic by restoring tone to the relaxed vessels. 

Acute febrile diseases. — Digitalis is often used in different 
febrile diseases Avhere the heart becomes affected from the 
toxins of the infection or from high temi)erature. In these 
conditions digitalis may be used to improv e llie tone of the 
heart and produce slowing of its rate. Its use has also been 
advocated in pneumonia, but the different factors such UvS 
high temperature, toxins, or the invasion of the heart with 
specitic organisms exert an influence over the heart which 
digitalis cannot overcome. It has therefore been suggested 
that it should be lised from the very commencement on the 
idea that if digitalization of the heart is done early it will 
prevent the toxin from affecting the heart. It is however 
debatable whether early digitalization will reduce the ease 
mortality in pneumonia. 

Exophthalmic goitre. — Whether given alone or with iron 
and (piinine, digitalis is consid(‘red to be a valuabh*. remedy 
in this disease, but very often it is found to j)roduce little 
effect. 

Caution. — It should be remembered while treating cardiac 
disturbances, that the effect of digitalis varies in different 
classes of cases, that while it is of great value in certain 
diseases of the heart, its effects are not so marked in others, 
and in a third class of eases its use is contra-indicated — being 
harmful or dangerous. Great care and caution should there- 
fore be observed in the selection of cases for the (exhibition of 
digitalis. The best Avay to avoid any untoward effect during 
a course of digitalis treatment is to suspend the administra- 
tion of the drug for a few days as soon as the physiological 
reaction is reached, as evidenced by nausea, vomiting, diar- 
rlwa and slow pulse. In this way the cumulative action is 
avoided. Cases of sudden deaths are on record when the 
drug has been pushed without stoppage after it had affected 
the heart. 

It is contra-indicated in partial heart-block, cerebral 
Inemorrhage, embolism of recent origin and aortic aneurism in 
its later stages ; and should be used with caution in pro- 
nounced arterio-sclerosis. 

Prescribing hints. — Digitalis is best prescribed in the 
form of tincture, which should be given alone in 15-30 ms. 
doses three times a day to be diluted with water before 
taking, because the tincture does not maintain its strength 
long when kept diluted in water. This dose should be pushed 
till a definite response is observed in either the pulse, the 
urine, or the nausea, when its use should be stopped and the 
heart-rate carefully watched. When the heart-rate shows 
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signs of increase, half the dose should be giv en and the dose 
regulated as occasion arises aiming to maintain compensation 
and keeping the x>ulse to about 80, w ith the smallest possible 
dose. It should be noted that i)ractically no therax)eutic 
effect is produced until the total dosage nearly approaches 
the toxic. As a rule no beneficial effects are observed till the 
second or third day. It has therefore been suggested that in 
urgent cases, who have not received any digitalis previous- 
ly for 10 days, a single large dose followed by smaller doses 
until some delinile res])onse is obtained, should be preferred. 
The other method of giving digitalis is that of Eggleston.. 
lie gives 7.5 c.c. of the standardised tincture per 100 pounds 
of body weight as the first dose ; followed in six hours by one- 
fourth of th(^ total dose, then smaller fractions every four or 
six hours till full response is reached. With this method the 
effects api)ear within 2 to 5 hours after the lirst dose, reach- 
ing its maximum within 21 hours. This effect may continue 
for 11 to 15 days without furtlnu- administration. The amount 
of digitalis re((uired to ])roduce the maximum effect in man 
is determined by the following forimda of Eggleston. 


CUXh.l5XW 

Idh" 


= c.c. of tincture in total amount 


Oil == no. of milligrams of digitalis used in 1 cat unit 
W ^ weight of patient in iioiinds 

If the cat unit value is unknown, it may be taken to be 
100 for a good tincture*. 

xVlthough digitoxiii and digitalin are insoluble in water, 
the infusion contains some of them in colloidal solution 
brought about by digitonin, which, though not absorbed from 
the intestine, helps the solution of other glycosides. Since 
these glycosides undergo decomposition and form resin-like 
bodies Avhen kept in solution for long, old ])reparatious,. 
spiicially the infusion, are useless thera])eutically and may 
be harmful. 

Diuresis generally follows the administration of digitalis 
ill cases of h(‘art failure, anil if there is no diuresis, the use of 
the drug will not produce any benelicial results. In fact the 
secretion of urine is not increased unless there is cedeina 
present, although digitalis may be given even in massive 
doses. 

Since therapeutic doses do not raise the blood-iiressure,. 
high blood-])ressure is not a contra-indication to the use 
of digitalis, although the pulse jiressure may be increased 
as a result of the fall in the diastolic level in cases of heart 
failure. 

Though incompatible with iron on account of the tannin 
it contains, digitalis is often advantageously given with iron ? 
but the resulting inky mixture should be cleared by the 
addition of diluted phosphoric acid. 
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8TROP1IAIVTI11I S 

Btropliantluis 

Syn.~ KStrophanthus seeds. 

Source. — 'Piie dried ripe seeds of Stropliantliiis komhe freed from 
thii awns. 

Characters.— Lanceolate to linear-lanceolate, acuininat(% about 
12 to 18 mm. long, 4- mm. broad, blunt base, tapering ape.x, sides bat- 
tened, one side having a median ridge and the other l)eing (*onvex, 
covered Avitli silky oppressed hairs. ( 'haractcuastic odour. 'Paste, 
very bitter. 

Composition.— It contains from 7 to 10 ]).c. of a mixture of glyco- 
sides, K-Strophanthiii^ together with about 25 p.c. of lixed oil. K- 
-stroplianthin consists of cymarin, k-stropha.nthin-/i and other glyco- 
sides, and yields on hydrolysis with dilute iniinuaL acid strophanthi- 
din and a biose. ClioUiu\ oil ainl resin. 

( )FFI CJ AL I *1{ KUAII ATK )N 

1. Tinctura Strophanthi. It is e<|nivalent in activity to a 0.12 p.c. 
.solution of the International standard ouabain. B.P. Dose. 2 to 5 ms. 
•or 0.12 to 0.3 mil. 

.STUOPlIA]^TIIl.\ 1 xH 

8trophaiithiii 

Syn.—Kombe Strophanthin. 

Source. A mixture of glucosides obtained from Strophanthus. 

Characters.— A white, or yellowish white pow(h‘r, .minute 
crystals lieing visible under microscope. Moderately soluble in water, 
and in alcohol OK) p.c.), less so in dehydrated alcohol. Solution in 
water or alcohol is neutral to litmus, and is dextrorotatory. 

B.P. Dose.— . tL) to gr. or 0.00025 to 0.001 grm. by intrainus- 
<;ular or intravenous injection. 

PllAUM.VC OLOGY 

IjoraUjf. — Stio])bantirni is an irritant to the imicous niein- 
brane, but less powerful than digitalis glycosides. On the 
oth(;r liand it has an aniesthetic action on the conjunctiva 
and cornea, and was used as such before the introduction 
of cocaine. 

hiicniallfi. — Although stroi)hanthus is ab.sorbed more 
rapidly than digitalis and does not ])roduce any local irrita- 
tion to the same <?xtent as digitalis, it is easily d(5st royed by 
the digestive Juices, and loses much of its etiects when given 
by the mouth. 

Heart and circulation.— xXction exactly similur to that of 
Its action is very rapid, y)roducing its ettect witlun 
half to one hour. But it is more dangcnous since it induces 
more readily the condition knoAvn as “delirium cordis,’’ and 
its absorption and elimination arc very uncertain. It lias no 
-etVect on the peripheral vessels and therefore does not cause 
vaso-constriction like digitalis. 

Kidneys. — It is a diuretic in a normal person, and as it 
raises the blood-pressure without constricting the peripheral 
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renal vessels it sends more blood througli tlie kidney and 
acts as a more efficient diuretic than digitalis. Like other 
glycosides it is partly destroyed in the body and is readily 
excreted from the lieart and muscle and therefore its action 
is short and is not cumulative. 

Tkkka!*eitti(:s 

Strophanthus was introduced by Fraser as a substitute 
for digitalis, but it has not come ui) to the expectations 
formed of it. 

In the treatment of mitral disease the rule is to Ueifin 
fliflitnlis and then change to strophanthus if the former dis- 
agrees. In the treatment of failing compensation, it will be 
found a highly satisfactory ]>lan to give stroj)hanthin intra- 
venously. The tincture becomes inert in a few days Avhen 
mixed with water, and should therefore be prescribed by 
itself to he taken dilut ed with water. Knt on account of the 
uncertainty of its absoiptioii its use is becoming rare now- 
adays. 

Stroplianthin being soluble in water and more uniform in 
composition is largely used intravenously combined with 
glucose solution, lly its use the ain])litude of the pulse-wave 
is increased, the ])ulse becoim^s fuller and legular, and the 
symptoms of cardiac failure disap])ear. It is specially in- 
dicated in the failure of the heart in an advanced cardiac 
disease. This method is however not suitable where a 
prolonged treatment is necessary, when digitalis will 1x5 
found more convenient. With <ligitalis the effect of gradual 
abs()r])tion is more bcnelicial to the heart than the daily use 
of the intravenous injection. 

HVIM.I.A 

Scpiill. N.O, Liliaccw. 

Source. - 'fho bulb of Vrqiuea Srilla^ divested of its dry membra- 
nous outer scales, cut into slices, and dried. 

Characters. -In curved, very pale yellow, somewhat translucent 
strips, tapering towards both ends, from O’o to 5 cm. long; pulverisa- 
ble when dry, not when moi.st. liuxlorous, bitter. 

Composition. (1) Scillithij Avhich is puriHed form of ScilUtojciu ; 
and (2) ScilUdiitrefin, both amorphous glycosides, (a) ScHliit. an 
inactive glycoside. 

B.P. Dose. -1 to 3 grs. or 0.06 to 0.2 grm. 

OtTlCIAL PUErAKATlONS 

1. Acetum Scillae.— 10 p.c. B.P. Dose.— 10 to 30 ms. or 0.6 to 2 mils. 

2. Oxymel Scillse.— Active constituents e<iuivalent to 5 p.c. w/v 
of scpiill. B.P. Dose.— 30 to 60 ms. or 2 to 4 mils. 

8. Syrupus Scillse.— Ecpiiviilent to 4.5 p.c. w/v of scpiill. B.P. 
Dose.— 30 to 60 ms. or 2 to 4 mils. 

4. Tinctura Scillee.— Eipiivalent to 10 p.c. w/v of squill. B.P. 

^ Dose.— 5 to 30 ms. or 0.3 to 2 mils. 
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Phakmacology 

Intcrnallff , — Squill acts like digitalis in many respects. 
The description of the latter will therefore apply to that of 
the former Avith the following distinguishing characteris- 
tics : — 

1. Its action on the heart is almost the same as digitalis 
4 xnd Avhen given intraA^enoiisly causes a greater l ise of hlood- 
pressiire ; but administered by the mouth its absorption is 
«low and less complete and therefore its effect on the heart is 
not so marked. 

2. It is a more powerful (jastro-infestiunl irritant Ilian 
•digitalis, causing nausea, A'omiting, purging (cA en bloody 
stools), and intense inflammation of the mucous membrane in 
full doses, and occasionally in medicinal doses. In many 
-cases this irritant effect is not observed. 

/]. It is an expectorant acting refiexly through gastric 
irritation. 

4 It is a more poircr/*u/ d/urct/c than digitalis. It acts 
in two AAmys ; — [a) like digitalis by imi)roving the circulation, 
and (h) the active ingredients being excreted by the kidneys 
act as direct stimulants to the renal cells, and may cause 
considerable irritation of these organs. 

TlIKUArEUTK’S 

InternaHjf. — Squill can be giv^en in cardiac and other forms 
of dropsy. Put its irritant jiroperties are somewliat mitigated 
Avhen it is combined Avith digitalis. Even then it is safe f o 
occasionally suspend its administration fora Avhile. (luy’s 
pill is an excellent combination, and an ellicient diuretic in 
cardiac dropsy. 

It is rarely prescribed alone and is contra-indicated in 
acute renal disease or if there be gastro-intestinal irritation. 

It is largely used as expectorant, but sliould not be gi\ <*u 
in acute bronchitis. It is of great value in old-standing pul- 
monary diseases, Avluire, besides acting as an expect orant, 
it tones up tlie heart the right side of wliich is so fre(juently 
dilated. In the chronic bronchial affections of children, 
the oxymel or syrup is always serviceable in 10 to 15 m. 
doses, but its indiscriminate use in all A arietics of bronchial 
affections is to be deprecated. Squill becomes doubly bene- 
ficial in chronic catarrh of dropsical patients. 

APOCYNIIM 

(Not official) 

Syn.— Canadian Jieinp. 

Soarce.—Koot of Apot-tjunm canvahhwm. 

Composition.— It contains the glycosides cfjtuarbt, to which its action is 
•due, and apocynhi. 

to 5 grs, or 0*06 to O.-S grm. of powdered root. 
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NoK-OPi'K;iAL Prei»aratiox 

1» Tinctura Apocyni, B*P.C. — 1 in 10. Doae.—b to 10 ms. or 0.3 to 0.0 mil, 

Pharmacology and THEKAPKirTK s 

Apooyimin is a ^astro-intostinal irritant in larfre doses, ^ivin^ rise 
to nausea, voinitin^and y)ur^infr. 

Jt possesses all the properties of dij^italis on the ciirulation but the 
<^ffects on the vaso-constrietor are relatively stronji. It directly 
♦stiinnlates the unstriped inuscles. It is a powerl'ul diuretic and is 
largely used in cardiac dropsies. It is also recoinniended in dropsies 
<luo to cirrhosis of the liver and is also useful in causing tlie absorp- 
tion of pleuritic effusion. For these reasons it is commonly hnown in 
x\nierica as the “W'^etalile Trocar.” 

2. Cardiac Depressants 

Exceptinjj: tbe central nervous system tlie lieart is more 
liable to be afteeted by poisonous drills than any other tissues 
of the body. W hen the heart is depressed, tbe force of con- 
traction becomes less strong, tbe conduction is diminished, 
and the rate is reduced. The reduction of the rate of the 
heart without depressing the force of the contraction is often 
<lesirable in ilisease. (^uite a large number of drugs act as 
cardiac d(‘pressarits. All hypnotics and general an*Tsthetics 
also act as cardiac depr<\ssants, and tliose containing clilorine 
molecule are more so. 


.iCOXITllM 


Aconite 

Syn.~ Monk's Hood. Syn, I.V. — Krtthis^ Uudhiabish^ Hind. 

Source.- l)ri(Ml root of Acouituui 

Characters. I )ark lirown, obconical ; usually t to 10 ciu. long, from 
1 to il cm. wide at tl»e crown, to Avhicb is attached the base of stem 
or a hud and showing root, scars. Internally, starchy, showing a 
stellate cambium. Odour, slight ; taste, slight, followed by a ])ersi.s- 
tent tingling and by numbness. 

Composition. (1) Arontthir (acel ylbeiizoyl-aeonine), tbe chief 
nctive principle. (2) Picracotiifine (Henzoyl-aconine). (o) Ac<,niue, 
(4) Aconitic ftcid and starch. 

( )rt iriAL Pkecauatiox 

1. Linimentum Aconiti. -0.2 grm. of the alkaloids in 100 mils. 

N O N - O F F 1 C I A L P R E 1 \ V K A T 1 ( » N S 

1. Chloroformum Aconiti, B.P.C.— Root KK), Dilute Ammonia Solution :?5, Abso- 
lute Alc-ohol and (Miloi'ot’orm, each q.s. to JtK). Mixes with oils and liniments. A 
powerful sedative in ueiiralp^ia. etc. 

2. Tinctura Aconiti.— 1 in 10. roiitains 0.04 p.c. ether-soluble alkaloids. 
J)ofse.'-‘2 to f) ms. or 0.12 to 0.3 mil. 

3. Linimentum Aconiti Comp. Aconite, Belladonna 

and Chloroform liniment, etiual^ parts. 

PnARMArOLO<!Y 

Externally . — When applied to tlie skin rubbed up witli 
chloroform or some fatty substance, without which it is not 
absorbed, aconite iirst stimulates then paralyses the termina* 
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tions of the sensory nerves, thereby caiisinor tinglin«r. 
numbness and amesfchesia. It is rapidly absorbed from all 
mucous surfaces. 

Internally. Gastro-intestinal tract. —The same tin^^din^, 
numbness and amesthesia are produced when aconite is 
applied to the tongue, followed by salivation caused redexly 
through irritation of the nerve-endings of the tongue and 
nausea. In large doses it causes gastro-intestinal irritation 
such as nausea, vomiting and diarrlumi. 

Heart and circulation. — In small doses it makes the 
heart slow, diastole is prolonged and the systole is weak- 
ened. The pulse becomes weak and soft and if the dose 
is not increased does not become irregular. The slowing is 
due to stimulation of the vagal centre and does not occur 
if the vagus is cut. According to (-ushny aconite has no 
influence in slowing the rate of the heart in ordinary doses, 
in fact ther(i is some (luickening when maximum therapeutic 
doses are used through the nausea induced by the irritant 
effect in the stomach. In large doses it has a direct effect on 
the heart muscle, and the heart becomes feeble, irregular and 
accelerated, auricular-ventricular arrhythmia being set up, 
and it Anally stops in diastole. These effect s of aconite cannot 
be elicited in man in therapeutic doses and are due t o the 
direct action on the cardiac muscle. The blood-pressure 
falls chiefly from lessened output from cardiac? depression 
in the early stage, while later the vaso-motor centre is also 
X>aralysed. 

Respiration. -In small doses it stimulates the respira- 
tory centre, and breathing becomes deep and frecpient, but 
it is soon followed by depression when the respiration 
becomes slow, deep, irregular and laboured. Death takes 
place from asphyxia due to respiratory failure from para- 
lysis of the centre. 

Temperature. — A febrile temperature is lowered by 
aconite ; the mechanism of this effect is not Avell understood, 
but increased diaphoresis is one of the factors. 

Nervous system.— Wliether applied locally or taken 
internally, aconite Arst stimulates and then depresses the 
periphery of the sensory nerves. The ends of the motor 
nerves are also somewhat stimulated and then depressed, 
and the nerves conveying thermic sensations are affected in 
poisoning. It Arst stimulates but soon depresses, the vagal, 
vaso-constrictor and respiratory centres. The brain remains 
unatt*ected. The pupils Arst contract, then dilate. Large 
doses Arst stimulate and th«n depress the motor centres 
in the spinal cord. The convulsions observed in poisoning 
are due to asphyxia. 

Skin. — Perspiration is increased possibly due to dilata- 
tion of the vessels of the skin. It sometimes gives rise to an 
erythematous rash. 
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Elimination. — It is mostly excreted in the urine, although 
traces of the active principle have also been detected in 
saliva, stomach, bile and sweat. 

Acute toxic action.— Within a few minutes after swallowing a 
poisonous dose of aconite, severe tingling and burning followed by 
nund)ness are noticed in the mouth and gullet. Intense abdominal 
l>urning ; vomiting ; cold, clammy skin and profuse sweating ; 
tingling, formication, and numbness of the skin ; small, feeble, irregu- 
lar pulse ; fixed, staring eyes with dilated pupils; difficult respiration; 
muscular weakness ; prostration ; fainting ; sometimes convulsions ; 
lastly death either from asphyxia or occasionally from syncope — 
are the symptoms of poisoning by the drug. ( ’onsciousness remains, 
more or less clear, till death. 

Antidotes. — Kinetics, pump, stimulants, hot bottles, friction, 
sinapisms to the heart. Tr. (ligitalis 20 to oO ms., strychnine up to 

gr. and atropine may be useil. Amyl nitrite inhalation is recom- 
mended by Murrell. 

Physiological antagonists.— Digitalis, strychnine, atropine, ammo- 
nia, ether and alcohol. 

Benzaconine. -It is bitter and less toxic and does not cause ting- 
ling. It slows the heart-beat the ventricles contracting once for every 
two or three auricular contractions, it interferes with the motor 
nerves and does not ])aralyse the sensory nerves. 

Aconine, though bitter, does not cause numbness or salivation. It 
sirengthens th(‘ ventricular systole and opposes inco-ordination of 
the heart-b(‘at caused by aconitine. In large doses it depresses res- 
piration and paralyses motor nerve-endings like curara. 


TllKRAPEUTlf S 

Exierudlhi . — Aconite in the form of a liniment is applied 
for the relief of pain in neuralgia, sciatica, muscular rheu- 
matism and intlammatory joint affections. The addition of 
chloroform increases the edicacy, as it facilitates absorption. 
For this reason, Ohloroformum Aconiti, B.P.C. or the A.B.C. 
liniineut are more elective than the B.P. preparation. 

Jntemalhj . — Aconite is not so largely used now in fevers 
as formerly. Careful observations by Mackenzie and Price 
failed to elicit any slowing of the rate of the heart with 
aconite and it is rarely used in the treatment of fevers. 
Nowadays its use is confined chielly to inflammatory fevers, 
such as pleurisy, peritonitis, tonsillitis, sore throat, etc. It 
should be given in small doses (1 or 2 ms. of the tincture) 
rather frecpiently until there is a fall of temi)erature, sweat- 
ing and relief of the symptoms. It should never be given 
in continued fevers, such as typhoid. 

Class B : Drugs acting on the Vessels 

The arteries are elastic nervo-muscular tubes, whose 
calibre constantly changes owing to a variety of inliuences, 
which are transmitted by the vaso-convstrictor and vaso- 
dilator nerves, from the vaso-motor centre located in the 
medulla, and certain subsidiary vaso-motor centres in the 
spinal cord. The arterial muscles are kept in a constant 
18 
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state of contraction or tone, which enables them to counteract 
the pressure of the fluid within. This tone is chiefly due to 
continuous reception of subminimal impulses from the vaso- 
constrictor centre. The vaso-dilators dili'er from the cons- 
trictors in that they are not in tonic activity, and that they 
produce dilatation by inhibiting the contractile impulses, 
the arteries having no dilator muscles. Both the constrictors 
and dilators belong to the autonomic system, and when 
both sets are stimulated the constrictor ettect predominates, 
but if the stimulation is prolonged, the constrictors are the 
first to show signs of exhaustion, so that eventually there 
is dilatation. 

The vaso-motor system may be influenced by drugs acting 
upon any part from the centre to the nerve-endings, and also 
reflexly by alferent imx)ulses coming to the centre from other 
parts of the body. It should be noted however that some 
of the arteries— tlie coronary, pulmonary and cerebral— have 
no vaso-constrictor nerves. But the maintenance of etiicient 
coronary circulation is most essential, as on this depends 
the activity of the heart. 

By the hlooihpressure is meant the pressure to which the 
walls of the arteries are subjected. The rise and fall of the 
blood-x)ressure depend upon the activity of the vaso-cons- 
trictor and vaso-dilator nerves resx)ectively. Besides the 
afferent influences affecting the x>ressure there are other cir- 
cumstances which greatly modify it. They are (1) the heart’s 
output in a given time ; (2) the total (quantity of blood in the 
circulation ; (3) the perix>heral resistance ; and (X) the visco- 
sity of the blood. 

The pressure may be raised by (l) general constriction of 
the arterioles ; (2) increase in heart’s outx)ut ; (3) increased 
volume of blood; and (4) slightly by increased viscosity of 
the blood. The pressure is lowered by the oi)i)osite conditions. 

The arterioles, specially those of the splanchnic area, are 
the most important regulators of the arterial pressure so that 
when these arterioles dilate so much blood x>asses into them 
that no blood is left for the brain and other vital organs, 
thus causing faintness and even death. Even when the arte- 
rioles remain contracted the x>ressure cannot be maintained 
if the heart fails, or if there is much loss of blood. 

Capillaries, — Since the normal exchanges between the 
blood and the tissues take place through the capillary wails, 
maintenance of efficient capillary flow is an important func- 
tion of the circulatory organs. The arterioles being actively 
contractile act as flood-gates and regulate the amount of 
blood passing through any given set of capillaries. The cai)il- 
laries themselves are capable of contraction and dilatation 
and are controlled by chemical and nervous stimuli, and 
though controlled by sympathetic are not affected by adre- 
xialine beyond a certain distance from the arterioles. Pituitary 
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extract is supposed to contain a hormone which main- 
tains the normal tone of the capillaries. Histamine, arsenic 
and antimony dilate the cai)illaries. Of these arsenic in 
poisonous doses dilates the capillaries of the splanchnic area 
and causes a fall of blood-pressure. Dilatation of the capil- 
laries of the splanchnic area is also the cause of fall of 
blood-pressure in surgical shock. 

Carotid Sinus, — This is the name giv^en to a dilatation 
normally present at the bifurcation of the common carotid 
artery. Recent studies by different observers have elucida- 
ted its importance in the regulation of circulation and 
respiration. It has been pointed out by Heymans that the 
regulation of blood-pressure through adrenaline secretion is 
controlled rellexly by the sinus nerves which normally exert 
a tonic inhibitory influence on the vaso-motor centre. He 
has further shown that neither the adrenal glands nor the 
centres controlling them are acted on directly by the level 
of the blood-pressure. A rise of pressure in the sinus in- 
hibits and a fall of ])ressure in the sinus stimulates adre- 
naline secretion. During rest the sinus nerves exert a tonic 
inhibitory influence over adrenal acti\ ity. 

Drugs which raise the blood-pressure 

1. Act hi (f hif sfimulathiij the vaso-motor revive. — All drugs 
which stimulate the central nervous system also stimulate 
the vaso-motor centre in the medulla. They cause a rise of 
blood-pressure by constricting the vessels of the splanchnic 
area. It is ])ossible that these drugs increase the output of 
adrenaline. The drugs belonging to this group are strych- 
nine, caffeine, digitalis, camphor, etc. Alcohol given in con- 
centrated solution stimulates the vaso-motor centre reflexly 
and causes a rise of blood-pressure. After absorption the 
peripheral vessels dilate and there is a fall of pressure. 
Excess of CO 2 in the blood, as happens in asphyxia, also 
stimulates the centre. The centre may be reflexly stimulated 
by counter-irritants. 

2. Actimj on the vaso-motor ncrve-evdhtfjs , — The normal 
tone of the vessels depends upon the activity of the adrenal 
glands, and removal or disease of these glands is followed 
by fall of pressure. Adrenaline, ephedrine and ergotoxine 
cause powerful vaso-constriction and a rise of pressure 
by acting on the sympathetic nerve-endings. Ergotoxine 
however causes subsequent depression and paralysis of the 
augmentor nerve-endings of the sympathetic and causes a 
fall of pressure. 

3. Acting on the muscles, — These when administered 
cither by the mouth, or as injection, cause vaso-constriction 
by acting on the muscles of the vessels. They are digitalis, 
pituitary extract, barium and veratrine. 

4. By increasing the volume of hlood, — During collapse 
and shock specially from haemorrhage the piressure diminishes 
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which can be raised by (a) transfusion of blood ; and (h) 
injection of normal saline. But since saline infusion has 
a tendency to diffuse into the tissues, the excess of fluid is 
readily excreted by the kidneys. A more permanent increase 
of blood volume is obtained by adding* some colloid in the 
transfused fluid, as injection of gum saline (see page 83). 
Drugs or measures which lower the blood-pressure 

1. Actinfj by depressinr/ the vaso-motor centre. — Alcohol, 
chloral hydrate, ether, chloroform and narcotics depress the 
vaso-motor centre and cause a fail of ])ressure. They cause 
the vessels of the skin to dilate with conse(|uent loss of 
heat. Coal tar antipyretics also produce the same effect. 
Surgical shock which occurs immediately after an injury is 
followed by a fall of blood-pressure which has been attri- 
buted to exhaustion of the vaso-motor centre Avhich does 
not respond to normal afferent stimulation. 

2. Actinff on the arterial muscle. — These drugs when 
used subcutaneously, or taken by the mouth, or some of 
them when inhaled, dilate arterioles and cause a fall of 
pressure. Certain products of metabolism also cause vaso- 
dilatation, as happens with slight increase of acidity of 
blood. Drugs belonging to this group are amyl nitrite and 
nitrites, organic nitrates, choline, theobromine, and arsenic 
in i)oisonous doses 

3. Acting by diminishing the volume of blood. — This may 
be done by bleeding, venesection or by application of 
leeches. The volume of circulating blood may be reduced 
by diminishing the plasma. Purgatives and diaphoretics by 
withdrawal of fluids from the body reduce plasma volume. 

4. Acting by causing capillary paralysis. — Histamine has 
a special toxic effect on the ca 7 )illaries which are dilated 
causing a fall of pressure although the arterioles are con- 
stricted. By producing abnormal permeability of the capil- 
laries it helps plasma to pass from blood to the tissues. 
Secondary shock also causes a fall of blood-pressure and is 
supposed to be due to the production by the tissues of some 
substance having action similar to histamine. 

Drugs or measures acting locally on the vessels 

1. Local vascular stimulants, or remedies Avhich dilate 
arterioles when locally ai)plied to them. They arc alcohol, 
iodine, ammonia, tartar emetic, arsenious acid, cam])hor, 
cantharidin, capsicum, phenol, creosote, croton oil, chloro- 
form, ether, mustard, volatile oils, hot apxdications, etc. 

2. Local astringents, hamiostatics or styptics are drugs 
which constrict the vessels when locally a 7 )j)lied. They also 
cause shrinkage of the mucous surface. Those acting by 
contracting the muscular fibres are adrenaline, cold from 
any means as evaporation of ether, ethyl chloride, or by 
application of ice. Vegetable astringents, alum, silver, lead, 
iron, etc., act by coagulating the proteins in the tissues 
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surrounding the vessels. They have no action on the mus- 
cular coat of the vessel Avails. 

1 . Drugs Raising the Hlood-pressure 

Vaso-constrictors 

A1IRENAL.INA 

Adrenaline 

Syn. — ? Snprarenin : Adiiej)liriiio. 

Source.— It is l-a-H : 4-(lihydroxypheiiyl-/?-irietliylamino-ethanoL 
An active principle of the suprarenal gland. Obtained from an acid 
extract of the glands of certain maninials, or by synthesis. 

Characters. -A colourless or pale biiif-coloured, sphiero-crystalline 
powder. Sparingly anlithle in xvater ; insohihle in alcohol (90 p.c.) and 
in ether. Soluble in aipieous solutions of mineral acids, and of sodium 
and ])otassLum hydroxides. Not stable in neutral alkaline solutions, 
which becomes red on exposure to. air. Natural adrenaline is hevo- 
rotatory. ; 

B.P. Dose. to , gr. or 0.0001 to 0.0005 grm. 

Ot'l'K lAL PkKI*AUAT1(>\ 

1. Liquor Adrenalinae Hydrochloridi. Sijv.-Jjiq. Epinephrhue 
IhfdrocUloridL I .S.R -1 in 1000. To be kept in amber-coloured 
glass bottles. B.P. Dose.— 2 to 8 ms. or 0.12 to 0.5 mil subcutaneously. 

N O N -OF FICl AL Pu K l» AR A 'l’ I ON S 

1. Ungucntum Adrenalinae ct Cocainse, B.P.C.— Adi eiialiiio, 0.1 "in. : boric acid, 
0.‘J giu. .* c{)Cfiiii(‘ liydiochlur. 1.0 gill. ; distilled water, 3 mil. ; lanolino 50 gm. ; 
white soft parafttii, 45.7 giu. 

L’. Nebula Adrenalin! Aromatica, »B.P.C. Sf/7/.—A(frp)tft/hir /w/da/ffw/.— Adrena- 
line 8=*'4 gi's., absolute alcohol -‘/a oz., encalyptol 1 oz., oil ot ganlthmla ms., 
hydrocliloi ic acid q.s. to dis.solve adrenaline, ca.stor oil 10 oz., arachi.s oil to 2t^oz. 
A soothing and astringmit applieation to the nasal mucou.s membrane. To be 
ijs(m 1 with an atoinistn-. 

3. Nebula Adrenalin! ct Cocainae, B.P.C.--.\drenaline chloride solution 4 oz., 
cocaine liydrochloj-ido S7‘'-* grs., e.lilorbutol, 35 grs., sodium chloilde 03 grs., water 
to JO oz. A sedative and luemostatic. 

4. Suppositorium Adreualini.—ron tains a<l!'cnalino gi*. in. eairh. Those with 
cocaine contain ‘/i gi-. of cocaine in addition to above. 

PlI AiniACOLOlJY OP Aduiinaltne 

Tlie main action of adrenaline is stiinnlation of the sym- 
])athetic nerv(3-endings, both motor and inhibitory. It there- 
fore yiroduces eftects on all the organs of the body. 

Applied locally to mucous surface adrenaline causes 
blanching by powerfully constricting the capillaries of the 
part due to stimulation of the vaso-constrictor nerve-endings 
of the arterioles at the site of a])plication. Given by the 
mouth it has no systemic effect, jiossibly by constricting the 
arteries it prevents its own absorption. The slow absorption 
helps the destruction of the drug in the stomach before it 
reaches the circulation. Although it is rapidly destroyed 
some hold that if retained in the mouth it is sufficiently 
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absorbed by the sublingual tissues to produce its systemic 
effects, chiefly rise of blood-pressure and dilatation of the 
bronchial muscles. This however is doubtful. 



Fig.— 3. Showing effect of Adrenaline on lUood-pressure in dog. */a c. c. of 
1 in 1,00,000 solution was introduced into a vein. Note the sudden and preci- 
pitate rise of pressure and equally sudden fall. Cf. effect of Kpiiedrine, 
page 283. 

Heart and circulation. — Injected intravenously it causes 
a rise o! arterial blood-pressure. The pressure rises sharp- 
ly and as it reaches the maximum the heart beats are 
strengthened and slowed. If the vagi are intact, as in normal 
animal, the rise is much less marked and is accompanied by 
definite slowing of the heart. The pressu re ho weve r is not 
sustained returns to normal quickly. Ttf a second injec- 
Ition is given when the pressure is already high it sometimes 
causes a fall instead of the usual rise.. If the sympa^etic 
mvdin m'ral junction is paralysed by the previous, use of 
ergotoxine an injection of adrenaline causes a distinct fall of 
pressure {see Ergotoxine). The rise of pressure is due to 
coni^iction of arterioles from the direct action of the drug 
on the myoneural junctions in the muscular coat of the vessel 
walls, Tne^ constriction is most marked in the smaller 
vessels, although the larger vessels and even the veins par- 
ticipate. The intensity of action depends upon the relative 
preponderance of the sympathetic innervation, and in the 
intact animal the main constrictor effect falls on the richly 
supplied splanchnic area, the skin and the kidneys, and the 
minimum on the pulmonary and cerebral vessels. The coro- 
nary vessels are usually dilated, but very small concentra- 
tions cause contraction and diminish the flow of blood to 
the heart. 

The heart is acc elerated at first, then becomes slow, and 
ffnally becom es a ccelerated again. The quickening is the 
result of stimulatioh'of the sympathetic endings in the heart 
muscle and is accompanied by more powerful contraction and 
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complete emptying of the cavities. The slowing is due to 
excitation of the cardio-inhibitory centre in the medulla, as 
it is lessened on cutting the vagi and entirely disappears 
under atropine, and is due to stimulation of the centre by 
increased blood-pressure. As the coronary vessels are not 
constricted, rather dilated, the heart muscle gets more nutri- 
tion and the tone is improved, while its oxygen metabolism 
is also increased in proportion to its activity and rate. It 
has however the drawback of favouring the occurrence of 
hbrillation, specially when used before chloroform anaesthe- 
sia. In fact toxic doses produce auricular and ventricular 
fibrillation. 



Fig.— 4. Record of the inovements of an isolated Rabbit’s Heart during 
.perfusion, showing effect of Adrenaline. Note the great acceleration and in- 
creased force of beat. 

Eye. — Solution of adrenaline dropped into the eye causes 
the conjunctiva to become pale and shrunken, the eyelids 
retracted, and makes the eyeball appear more prominent, 
(xiven intravenously it causes dilatation of the pupil by 
stimulation of the sympathetic nerve-endings. 

Respiration.— During the height of blood-pressure follow- 
ing an injection, the movements often cease and become shal- 
low. This adrenaline apnoca is a retlex effect caused by the 
rise of blood-pressure which stimulates the alferent nerve- 
endings in the aorta and in the sinus caroticus and is not 
produced after cutting of the vagi or denervation of the 
sinus caroticus. In small quantities used hypodermically 
it causes increased depth of respiration. Applied locally 
to the excised rings of the bronchi of the ox it causes relaxa- 
tion of the bronchial muscles by stimulation of the broncho- 
dilator (sympathetic) nerve-endings. In man a hypodermic 
injection causes a decided relaxation of the contracted 
bronchi. 

Alimentary canal and liver.— Secretion of saliva is 
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increased and corresponds in character with that due to 
stimulation of tlie cervical sympathetic. Glycogenic function 
of the liver is disturbed causing unusual hydrolysis of 
glycogen with an excess of sugar in the blood and tissues, 
and if this exceeds the renal threshold will give rise to 
glycosuria. After an intravenous injection adrenaline stimu- 
lates the ends of the splanchnics (sympathetic nerves to the 
alimentary canal) and lessens peristalsis of the stomach and 
intestine, but increases the contractions of the pyloric, ileo- 
cfccal and internal anal sphincters Avhich receive the aug- 
mentor hbres from the sympathetic. 

Uterus. — Adrenaline causes contraction of the uterine 
vessels and of the uterus itself Avhen pregnant. The effect 
however varies with the different species of animals and in 
the same species, whether pregnant or virgin. It usually 
relaxes the non-i)regnant uterus of cat, but causes contrac- 
tion during pregnancy. Surviving human uterus is stimu- 
lated whether pregnant or not (Lieb, 1915). It relaxes the 
force of contractions of the human ])regnant uterus specially 
during labour. Clinically, a hypodermic injection of 9.5 c.c. 
rarely causes any contraction, and abortion rarely follows 
Avhen used for the relief of asthma in pregnant w omen. 

Metabolism. — 1.5 c.c. of 1 in 1000 solution given sub- 
cutaneously raises the basal metabolism by 20 p.c. in man. 

Urine and sweat. — The vessels of the kidneys are con- 
tracted even in doses too small to influence the general 
blood-pressure. The secretion of urine is at first diminished 
but with the rise of i^ressure and subsecpient relaxation of the 
renal vessels there is profuse diuresis, which continues for a 
little while even after the fall of the pressure. Urine often 
contains sugar due to an excess of sugar in the blood from 
lack of dextrose destruction, i.r. it is antagonistic to insulin. 
Sweat glands though suj)plied by the sympathetic are not 
affected by it. 

Toxic action. — (a) Major sffiiipfoms: - Acnto dilatiitiou of the heart, 
pulmonary cedeina. ventricular f1l)rillation and deatli. These usually 
follow intravenous injection if the heart is already weak and diseas(‘(j. 

(h) Minor sjpn pfoms follow hy])oderinic use in susce])tihle 

persons. Palpitation, tachycardia, dyspmea, rapid pulse, rise of blood- 
pressure, muscular tremors, nausea, vomiting, vertigo and cold sweats. 


Ttierapettti(\s of Adrenaline 

The chief use of adrenaline is as a local haemostatic, and 
intravenously as a circulatory stimulant in colla])se and 
shock. Its action being of very short duration, it is suitable 
only in emergency practice^ and is not employed in ordinary 
conditions of failure of compensation. It may be added to 
saline infusion where there is considerable loss of blood, 
as in the treatment of cholera. In sudden stoppage of the 
heart in healthy persons, as for instance, in drowming and 
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carbon monoxide poisoning, adrenaline injected directly inta 
the heart may induce the heart to recommence beating, 
specially when accompanied with cardiac massage and arti- 
ficial respiration. The intra-cardial injection should be given 
directly into the right ventricle, with a long line needle, 
through the 1th intercostal space close to the sternum. Bene- 
ficial results have been recorded in cases of complete heart- 
block in five to ten minim doses given subcutaneously. It 
lessens the Adams-Stokes attacks and is worth a trial. Since 
chloroform increases the output of adrenaline, it should not 
be used in cardiac failure associated with chloroform ames- 
thesia as it may precipitate fibrillation of the heart. 

It has been employed with success as a local haemostatic 
to all kinds of bleeding surfaces, as in epistaxis, bleeding 
gums, piles, metrorrhagia, etc., ami on account of its property 
of constricting the arterioles it is often combined with cocaine 
or eucaine in eye lotions and nasal sprays. The j^rolonged 
use of adrenaline moreover as an eye lotion is apt to set u]) 
troublesome chemosis of the conjunctiva and lachrymation. 
As an internal Inemostatic it is useless. 

It is often combined with cocaine and other local aiiiies- 
thetics to i)rolong the elfect of the latter, and at the same 
time to reduce the chance of bleeding and toxicity by retard- 
ing absorption. The usual concentration necessary is ^ to 
1 minim of the liquor in 20 minims of the solution (see 
cocaine, page 2tyj. Some patients suffer from palpitation, 
tremors, ra])id pulse, etc., which however soon pass oft’ and 
are due to idiosyncrasy. Moreover it has the drawback of 
])roducing local gangrene. 

There is no satisfactory evidence that adrenaline is 
absorbed by the alimentary tract. This limits its use for oral 
administration to (esophageal spasm, gastrostaxis and vomi- 
ting, when it acts locally on the appropriate sym])athetic 
endings. It is also given to stop hiccough. Ifs use has been 
suggested in exophthalmic goitre, but the results obtained so 
far have not been very satisfactory. 

As it relaxes the bronchioles it is especially valuable in 
spasmodic asthma when given hypodermically in ^ to 1 c.c. 
doses of 1 in 1000 solution. It is also used in urticaria, 
angioneurotic (edema, anajdiy lactic shock, hypoglyca?mia 
following the use of insulin, and to prevent the occurrence of 
nitritoid reaction which may appear after the use of 
salvarsan and its derivatives. 

Caution. — 1. It should not be used at all, or used with 
caution in arterio-sclerosis where there is risk of sudden rise 
of blood-pressure. 

2. In pulmonary or cerebral haunorrhage there is risk of 
increasing the hfemorrhage. 

3. In pulmonary oedema there is risk of increasing the 
oedema. 
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Mode of administration.— (a) By mouth.— -For local action 
in the mouth and stomach. It appears to be rapidly destroyed 
before it can enter the general circulation. Sometimes sub- 
lingual administration is resorted to for the production of 
systemic effects. 

(h) Subcutaneously j when there may be a slight rise in 
blood-pressure, but a marked effect on the contracted bronchi ; 
but owing to intense local vaso-constriction, it is very 
sparingly absorbed and a very small dose may not produce 
any systemic effect. Sometimes severe palpitation and 
muscular tremor may follow its use. 

(c) Intramuscularly, causes rise in arterial pressure and 
xelaxation of the bronchi. 

(d) Intravenously, causes immediate and marked rise in 
tirterial pressure. The best method in collapse and shock. 
The intravenous dose should be about s^^th of the hypodermic 
<lose and should be given very slowly and freely diluted. 

(e) Intracardially, in sudden failure of the heart (4-10 ms). 

EXTRACTUM SUPRARENAIil CORTICIS 

Extract of Suprarenal (.’ortex 

Syn.— Cortin. 

An extract containing the specific principle of suprarenal cortex which, when 
■injected, prolongs the life of cats or dogs from wliich the gland has been removed. 

Dose.— 1*/* to 2‘/*drs. or 5 to 10 mils. 

Action and Tses 

Suprarenal extract was first introduced for the cure of Addison^s 
disease^ the symptoms of which were believed to be duo to absence 
of the internal secretion of the glands. It is now recognised that the 
cortical portion is associated with the production of this disease, and 
as necessary for the sustenance of life. Its removal is followed, after 
.a few days, by extreme depression, increasing muscular weakness, 
passing into complete prostration terminating in death. In man its 
destruction or disease is followed by pigmentation of the skin, low 
blood-pressure, muscular weakness, vomiting and death— symptoms 
of Addison^s disease. The basal metabolic rate is diminished to the 
rcxtent of 25 p.c. The cortex is also intimately related to the sexual 
organs, and its over-activity inhibits the development of female sex 
glands. Women suffering from tumours of the cortex show signs of 
virilism, hirsutism and atrophy of the breast and uterus. 

It is largely used in the treatment of Addison’s disease which is 
.associated with degenerative changes in the cortex, and it supplies 
the hormone absent in this disease. Its administration is followed by 
the disappearance of nearly alJ the signs and symptoms of the condi- 
tion. The usual method of treatment is to give it subcutaneously, 
intramuscularly or by intravenous route 10 to 20 c.c. in divided 
doses daily. 

It is also used in some forms of neurasthenia associated Avith low 
blood-pressure, low blood sugar and subnormal temperature. 

EPHKBBINAE HYBROCHLORIBUII 

Ephedrine Hydrochloride 

Source.— I’he hydrochloride of an alkaloid, ephedrine, obtained 
from Ephedra siniea, Ephedra eqmsetina, and other species of 
ephedra. 
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Characters.— Colourless crystals ; odourless. Soluble in water and 
^alcohol (90 p.c.). Aqueous solution neutral to litmus. 

B.P. Dose.— I to grs, or 0.016 to 0.1 grm. 

Non-official Preparations 

1. Elixir Ephedrinse Hydrochloridi, B.P.C.— Contains */< gr. ephedrine hydro- 

•chloride in each dr. Va to 2 dr. or 2 to 8 mils. 

2. Nebula Adrenalini et Ephedrinse, B.P.C.— Solution of adrenaline hydro- 
chloride, 2‘/a oz. ; ephedrine hydrochloride 200 grs.; glycerin of phenol, 200 ms.; 
cinnamon water, q.s. 20 oz. 


Pharmacology 

The action of ephedrine resembles adrenaline, the effects 
being produced from stimulation of the sympathetic nerve- 
endings. 

It is not absorbed by the unbroken skin, but is absorbed 
from mucous surfaces, stomach and rectum. The absorption 
however is slow and the effects last longer than adrenaline. 
It is a more stable compound, and its solution can be steri- 
lised by boiling. 

Eye.— A solution of ephedrine dropped into the eye causes 
^slight mydriasis without aff’ecting accommodation or in- 
creasing the intra-ocular tension, and producing little effect 
'On the conjunctival vessels. All these eff*ects are due to 
stimulation of the sympathetic myoneural junction, and is 
•elicited by 1 to 5 p.c. solution. 

Heart and circulation.— Administered by the mouth or 
hypodermically it stimulates the myoneural junctions of 
the sympathetic in the heart and the vaso-constrictors, but 
less i)owerfully than adrenaline, causing acceleration of the 
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Fig.— 6. Showing the effect of Ephedrine on Hlood-pressure. Note the pro- 
longed effect. Compare tig. 3 showing effect of adrenaline. 

(Dog 4 kilo. 0.75 c c. of 0.3 p.c. ephedrine hydrochloride) 

heart and rise of blood-pressure, which is more prolonged. 
'The rate however becomes slow with the rise of pressure. 
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The heart muscles are directly depressed but is not marked 
in ordinary doses, being overcome by the accelerator ellect. 
In large doses the depression is marked. The rise of blood- 
pressure is not proportional to the dose and becomes less 
with successive doses, and eventually falls, possibly due to 
depression of the cardiac muscle (Chen). 

Respiration.— It stimulates the respiratory centre, and 
relaxes the bronchial muscles specially when constricted as 
in asthma, or after physostigminc. This elfcct is due to its 
action on the broncho-dilator (sympathetic). 

It stimulates tlie central nervous system, does not reduce 
the secretions, and stimulates the intestinal muscles which 
are depressed by adrenaline, although some observers report 
that its effect on the gut muscle is the same as adrenaline. 
The uterus contracts in all animals. 

TllEKAPKrTrCS 

Ephedrine is used in the same conditions where adrena- 
line is indicated. In bronchial asthma it gives ndief within 
20 to 30 minutes administered by the mouth in ^ gr. doses,, 
and given two to three times a day it will keej) away the 
attacks. It is not so potent as adrenaline in severe attacks, 
and very soon toleration is induced, and a larger dose is 
required to produce the same result. Home patients conqdain 
of severe sweating and sleeplessness, while others show no 
effect after a single dose of J ^Jr. 

It is used in anaphylactic shock, hay fever, urticaria and 
in angio-neurotic a^lema, and as an addition to local ames- 
thetics in place of adrenaline. It counteracts the collapse 
which follows the use of spinal amesthesia. In hay lever it 
' acts both when given by thc^ mout h and as a nasal spray (3 
to 5 p.c.). Avhen it causes immediate shrinkage of the 
engorged mucous membrane. This effect has been found 
useful in the treatment of cold and has been utilised in nasal 
surgery. 

Because it stimulates the respiratory centre it is used in 
narcotic poisoning, and is superior to caffeine, strychnine, 
and even carbon dioxide (Chen). 

It is useful in nocturnal incontinence of urine in chil- 
dren when given in ^ gr. doses at bed-time to a child 10 to 1 2 
years old ; ^ to 4 gr. given twice a day to children 1 year old 
relieves whooping cough, specially during the second stage. 

Its use has been recommended in complete heart-block, 
and Gilchrist (British Medical Journal, April 7, 1034) used 
it in ^ gr. doses in this condition with Stokes-Adams’ syn- 
drome three time a day. It relieves nerve pain in leprosy 
better than injections of adrenaline. 

Toxic symptoms.— Large doses cause tachycardia, tre- 
mors, vertigo, palpitation, sweating, nausea and irritation of 
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the bladder. They are associated with high blood-pressure 
and disappear when it returns to normal. The chief danger 
is cardiac depression and it should not be used in cardiac 
asthma, Avhen the heart is damaged and in acute circula- 
tory collapse. 

Ephetomn. (Merck). Stjn,~-Synflietic Kpheffrhtc.- \ liydrocbloride 
of pheniilmethiilaniinupropauol. (Mosely related to ej)liedrine ancl 
lias properties similar to ophedriiie or adrenaline, (iiven orally in 
the same conditions where adrenaline is indicated. Supplied in 
tablets of J gr. each and in ampoules for hypoilermic injection. 

2. Drugs Lowering the Dlood-pressure 

Vaso-dilators 

Vnso-dilatoys are drugs which <lila<e th(‘ arterioles and lower the 
blood-pressure ; they act in the following ways:-— 

1. Df^pressuiff the vaso-niotor centre. — Xarcotics, chloroform and 
ether amesthesia. 

2. Depreasinn the sjjinpnlhetic verve cells. — Nicotine, codeine, 
apo<?odeine. 

f]. J)epressimj the plain niitscles of the vessels. - Nitrites, choline, 
theobromine. 

4. ParalpsiiKj the capillaries. — Histamine, arsenic in poisonous 
closes. 

5. iJepressiiKj the vaso-motor uci cc-eud/n//s.— Ergotoxine in large 
doses. 


Ylinis 

Amyl Nitrite 

Source. - Prepared by the esterification Avith nitrons acid of the 
fraction of fusel oil (wliich distils between 128 and 132 ). Contains 
not less than 5)0 p.c. of nitrites, calculated as C.H,,0.,N. t'onsists 
<‘hiefiy of the nitrites of /so-butyl carbinol, and sec. butylcarbinol, 
with other nitrites of the homologous series. 

Characters. - A yellowish ethereal liquid; odour, fragrant ; taste, 
imngent and aromatic ; sp. gr. 0\ST4 to 0\S84; verp volatile. Solubilifp . — 
Soluble in alcohol (5)0 p.c.), insoluble in water. 

Dispensing hints. - It should be kept in hermetically sealed bottles 
in a cool, dark place. Agitation or heat helps evaporation, 

B.P. Dose. — 2 to 5 ms. or 0*12 to 0*3 mil by inhalation. 

Phauiiacology 

Externalhj. — Amyl nitrite is a direct local depressant to 
the sensory nerv^es, but the action is transitory. 

Infcrnalhj. Blood. — It enters the blood readily through 
the lungs and stomach, and circulates as sodium nitrite. If 
absorbed in sutUcient quantity, it converts the ha'moglobin 
into metlitcmoglobin and another body — nitric oxide hicmo- 
globin — and renders the arterial and venous blood chocolate- 
coloured, and thereby interferes with the oxidising property 
of the corpuscles. In ordinary doses the effect is slight and 
the metlnemoglobin is soon deoxidised, but in toxic doses 
these changes are enough to cause death. The inhalation 
-of oxygen soon reconverts metha?moglobin. 
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Heart and blood-vessels. --^Within a minute of inhalation^ 
face, head and neck become warm and flushed, the carotid® 
and their branches throb, head feels full and tense, and tho 
heart beats rapidly and violently, soon followed by headache, 
giddiness, rapid breathing and dilatation of the pupils. All 
these effects are due to dilatation of the vessels of the head 
and neck (blush area). Hut very soon the vessels of the Avhole 
body dilate with enormous fall of blood-pressure. These 
effects are due to direct action of the nitrite on the vessel 
walls and not to any effect on the vaso-motor centre, and the 
blood-pressure does not fall if the nitrite is introduced into 
the cerebral circulation and prevented from reaching the 
peripheral vessels. The dilatation is more marked in the 
splanchnic area and the extremities. The coronary, pulmo- 
nary and cerebral vessels also dilate, but the blood supply to 
the heart is reduced. The acceleration of the pulse-beat 
without any increase of its force is due to the depressed 
condition of the vagal centre, owing to the diminution of the 
blood-pressure. The heart muscle shows no important 
change, but the improved coronary circulation and lowered 
peripheral resistance may improve and relieve a weak 
heart. 

Muscles. — The activity of most of the involuntary mus- 
cles is depressed, but the effect on arterial muscles is most 
marked. The muscles of the bronchioles, uterus and intes- 
tine also become relaxed. 

Lungs. — Respiration is at lirst (piickened by stimulation 
of the respiratory centre through diminished supply of blood 
to the brain as a result of the fall of blood-pressure. Ijater 
on it becomes laboured and ditlicult, and tinally ceases alto- 
gether when the centre becomes asphyxiated. The bronchial 
muscles are relaxed. 

Nervous system. — ^lost of the nervous symptoms sucli 
as headache, giddiness, throbbing in the head, etc., are due 
to the dilatation of the arterioles and fall of blood-pressure. 
In large doses reflex action is abolished owing to the pro- 
found paralysis of the motor centres in the cord. The func- 
tion of the sensory and motor nerves are affected a fe^v 
minutes before death. 

Eye. — There is a temporary blurring of the sight as a 
result of the dilatation of the retinal vessels, dilatation of the 
pupil and increase of intra-ocular tension. 

Temperature. — Under the influence of amyl nitrite the 
temperature falls both in health and fever, due to peripheral 
vascular dilatation, although the surface temperature may 
be increased from dilatation of the skin vessels. 

Urine. — It escapes with the urine as nitrites and nitrates 
and is a feeble diuretic depending upon whether the renal 
vessels or those of the general circulation are relativelj^ 
more dilated. 
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Tkebapeutics 

Inhalation.— The profession first learned the use of amyl 
nitrite in angina pectoris from Brunton, who, seeing that it 
dilated the arterioles, used it in this disease with startling 
effects. Five drops give speedy relief, especially if the 
disease is paroxysmal. It may even afford relief to angina 
when there is no vaso-motor contraction. In fact, it relieves, 
though temporarily, any cardiac pain of a paroxysmal 
nature, but its action is of such fleeting nature as to render 
it useful only in emergency and should be followed during 
the interval of attacks by sodium nitrite or nitroglycerin. 
The pain of thoracic aneurism is often allayed by it. The 
“ flushing ” or “heat” Avhich many women experience during 
the menopause may be controlled by this drug. It may 
arrest a fit of epilepsy if inhaled as soon as the aura is per- 
ceived. In migraine due to spasm of the blood-vessels of 
one side of the face, as indicated by the paleness of the 
affected side, inhalation of amyl nitrite gives relief. It has 
been found useful in syncope and fainting. Its use has been 
suggested in collapse of chloroform amesthesia, but it 
should be remembered that in this condition the heart is 
extremely dejjressed and ( he arterial ])ressure is considerably 
low, and the use of amyl nitrite will lower the pressure still 
further which may be enough to stop the heart. 

On account of its action in lowering blood-pressure its 
use has been advocated in haemoptysis on the idea that it 
will help formation of clot at the point of injury, and in 
urgent cases we have often found it to give valuable results. 

It has been found efficacious in uncomi)licated asthma, 
relieving dyspiuea within a short time. It also temporarily 
affords relief to cardiac dyspnoea by lowering the pressure of 
the systemic arteries, it may relieve the pain of dys- 
menorrlnea and relax uterine spasms. 

Caution.— It should be used with great caution in 
sensitive and nervous persons, who are poAverfully affected 
by it. It should not be administered to persons suffering 
from aortic diseases, advanced degeneration of the cardiac 
muscle, those whose arteries are atheromatous, or to those 
who are emphysematous, plethoric or suffer from chronic 
bronchitis. 

Prescribing hints.— Inhalation is the usual method. The 
drug may be poured on a handkerchief, or a glass ampoule 
broken within its folds and inhaled. The glass capsules keep 
better in India. Patients may become habituated to its use, 
so that after a while it has to be inhaled sev eral times before 
it gives relief. 
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TKINITROOI.YCEKIN 

{Not official) 

Syn. — Nitroglycerin; Trinitrin ; (Jlonoin Oil ; NobePs Blasting Oij 

Source.— By dropping glycerin into an ice-cold mixture of nitric 
^nd sulpliuric acids: hut the latter acid merely acts by absorl)ing the 
Avater which is given oft*. 

Characters.— A colourless, oily liquid. Sp. gr. 1.(5; slightly soluble 
in water, easily in fats, oil, alcohol and ether. Highly explosive. 
When mixed with silica it forms dynamite. 

Composition.— It is a Trhtitmte of (ibicerifl. 

Dosc.~.jjni to 4 gr. or 0*0003 to 0-0008 grin. 

Ofi n-i AL Prefakatk )\S 

1. Liquor Glycerylis Trinitratis. Siiih—Solutinn of Xifroffhiceriii ; 
Spiritus GUireriflis Nitmfis. ('ontains gr. in 2 ms. B.P. Dose.— 5 to 
2 ms. or 0.03 to 0.12 mil. 

2. Tabella Glycerylis Trinitratis. Sjin . - Tnhelho Tri n itri n i : A itro- 
fflpcerin. Tablets. —VAwh contains 0.0005 (i. or t '>o gr. of (Hyceryl trini- 
trate. B.P. Dose.— 1 or 2 tablets. 

ERYTHRITYMS TJKTRAYITRAN RII.l TLS 

Diluted Erythrityl Tctraiiitrate 

Syn.— Erythrol Tetranitrate (50 p.c.). 

Source.— A mixture of approximately eipial Aveights of erthrityl 
tetranitrate and lactose. 

Characters. A Avhite pounder; odourless, tasteless, except fora 
slight sweet taste of lactose. Partially soluble in water, and in 
alcohol (90 p.c.). 

B.P. Dose. -0,03 to 0.12 grm. (representing 0.015 to 0.06 grm. of 
pure erythrityl tetranitrate); or \ to 2 grs. (representing i (o 1 gr. of 
pure erythrityl tetranitrate). 

PUAKAlACOLOtJY AND ThEKAPEUTKVS 

Nitroglycerin is absorbed unaltered by the stoinacli, but 
on reaching the blood it is decomposed into glycerin, nitrites 
and nitrates. Its action is the same as that of amyl nitrite 
but the eftects though not so jirompt, are more lasting than 
those of amyl nitrite. For this reason, in the treatment of 
angina pectoris, nitroglycerin should be given in the 
intervals between the attacks Avith the object of curing the 
disease, whilst the inhalation of amyl nitrite should be 
reserved for the actual onset of the paroxysms. One of the 
draAvbacks to the use of this drug is that it is apt to cause a 
severe throbbing headache. This may be avoided by break- 
ing up each tablet into eight or more portions, and to 
take one of these portions every 15 or 20 minutes during 
the day. Patients rapidly become habituated to nitroglycerin. 

Although it has no direct action on the heart its use has 
been advocated in different forms of cardiac diseases, and 
the benefit which follows its use is indirect due to vascular 
^dilatation which decreases the resistance against which the 
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left side of the heart is working. On the other hand its 
use is contra-indicated in advanced heart disease where the 
heart muscles are degenerated. Here the blood-pressure is 
already low and any further reduction of the pressure will 
not only lead to syncope from anaemia of the brain, but a 
low coronary pressure will also lessen the nutrition of the 
heart and still further weaken the muscle. 

It is largely used for the purpose of lowering super- 
natural blood-pressure, but the general experience of clini- 
cians is that the drugs of this group often fail to produce 
any permanent lowering of pressure. 

It will often prevent sea-sickness, and if the treatment 
be commenced after sickness has already occurred, the 
patient may continue to vomit but the horrible feeling of 
nausea and depression disappear and the physiological effect 
of the drug does not occur. It must be given cautiously, 
and for administration to delicate persons or children the 
treatment should be commenced with a dose of 
or sio &r. 

It is as a rule a perfectly safe drug and even children 
have taken large doses without ill effects. 

Erythrol tetranitrate has a more prolonged action than 
amyl nitrite or nitroglycerin, but it is more expensive. 

SODII KITRIS 

Sodium Nitrite. NaN02 

Source.~May be obtained by reducing sodium nitrate with metal- 
lic lead. Contains not less than 95 p.c. of pure sodium nitrite. 

Characters.— Colourless, or slightly yellow, crystals, or a white, or 
slightly yellow granular powder. Taste, saline. Deliquescent. 
Soluble in 15 parts of water. 

B.P. Dose.— ^ to 2 grs. or 0*03 to 0*12 grm. 

PhARMAC OLOGY AND TiIKRAPEUTICS 

Sodium nitrite possesses properties similar to amyl nitrite 
and nitroglycerin, but it is slower in its action than the 
former and does not cause so much throbbing and headache 
as the latter. It is used in angina pectoris, aortic disease^ 
and in the increased arterial tension which accompanies 
granular kidney. It has been used with success in hemicrania, 
and in bronchial asthma. In the air it gradually oxidises 
to nitrate and loses its efficacy. Given during the digestive 
period, i.e., while there is free hydrochloric acid, it sets free 
nitrous acid, which is not only irritating to the stomach 
but may be partly oxidised and rendered inert before 
absorption. 

For asthma, it is given combined with hyoscyamus in 
doses of 1 to 3 grs. frequently repeated. 
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SPIRITVS AETHEKISt NITBOSI 

Spirit of Nitrous Ether 

Syn.— Sweet Spirit of Nitre. Sp. thy Us Nitritis, IT.S.P, 

Source.— Obtained by distilling a mixta re of alcoliol (90 p.c.), nitric 
and sulphuric acids with copper ; containing 1*25 to 2 5 p.c. w/v of 
ethyl nitrite. 

Characters.— A transparent faintly yellow, inflammable liquid ; 
odour penetrating apple-like ; taste, characteristic ; sp. gr. 0*838 to 
0*842. 

Incompatibles. — Potassium and other soluble iodides, iron sulphate, 
antipyrin, salicylates, tannic and gallic acids, tincture of giiaiacum, 
and emulsions. 

Dispensing hints.— It should be kept in small sealed amber bottles 
in the dark. A few crystals of potassium bicarbonate keep it neutral. 

B.P. Dose.— 16 to 60 ms. or 1 to 4 mils. 

Pharmacoloiiy 

Externally . — It causes a slight local anaesthesia by eva- 
poration when applied to the skin. 

Infernally.— It possesses the combined properties of ether 
and nitrites which it contains, but in a milder degree. It. 
is therefore a mild diffusible stimulant, antispasmodic and 
earminative. 

Circulation. — It accelerates the cardiac activity and 
relaxes the peripheral blood-vessels, but not to such an extent 
as the nitrites. By dilating the renal and cutaneous vessels, 
it acts as a diuretic and diaphoretic respectively and acts 
as a mild antipyretic. 

Elimination. — It is excreted by the kidneys and the 
lungs. 


Theuapeutips 

Internally , — Spirit of nitrous ether forms one of the chief 
Ingredients of a fever mixture. It is specially valuable in 
fevers during dentition of infants. As a diuretic, it is used 
in BrighPs disease after the acute stage is passed. Dropsies 
of renal origin are reduced by its use, but it does little good 
in those of the cardiac type. One of the drawbacks to its use 
in children is that sometimes it has a nauseating effect. 

GROUP VII 

DRUGS ACTING ON THE RESPIRATORY SYSTEM 

There is an intimate relation between the respiratory 
organs, the external air, the blood, the circulation, the 
nervous system and the respiratory centre. A disturbance 
in any one of them at once reflects upon the respiratory 
mechanism. The chief function of respiration is to supply 
oxygen to the tissues and excrete CO 2 , and this oxygen 
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requirement and CO2 excretion are proportional to the 
degree of activity of the body. This gaseous exchange in the 
lungs and the tissues takes place according to the physical 
law of diffusion of gases, i.c., the gas diffuses from a x)oint of 
high tension to one of lower tension till equilibrium is 
established, when the diffusion becomes eipial in both direc- 
tions. Any failure of respiration is accompanied by deprivation 
of oxygen and accumulation of CO2. 

The complex ])rocess involved in respiratory movements 
is controlled by the vpsjriratory cenfre situated in the pons 
and upper part of the medulla at the level of the calamus 
scriptorius. Although sensitive to various reflex stimula- 
tion, the centre is autonomous. It is possible that there are 
two centres, one normally concerned is the insj)iraiory 
centre which co-ordinat(‘.s the inspiratory muscles concerned 
in th(‘. res])iratory moveinents ; the expiration being purely 
passive, the centre for expiration is not brought into activity 
except under sjx'cial circumstances. The impulses of both 
iiis])i ration and expiration for the entire respiratory mecha- 
nism are distributed in a co-ordinated way to the lower motor 
*42entres in the cord, and in the case of nose and larynx to the 
motor centres of the vagus and facial. 

The vagus is tlie chief nerve of resi)iratiou, containing 
both s(‘usory and motor libres, and therefore ])lays a most 
important i)art in respiratory functions. The afferent tila- 
meuts, which abumlantly supply the wall of the air pass- 
ages and j)robably the* lungs, constantly transmit impressions 
to the centre jiud modify respiratory movements. Again, the 
muscles of the bronchi being supjdied with the efferent fibres 
of the vagus, are constantly affected by various afferent im- 
pressions, which may (*ven arise in the air tubes themselves. 
Uesides tlie vagus there are other nerves which influence the 
respi rato ry m o ve imui t s. 

The respiration is also influenced by variations in the 
blood-pressure. A rise in the pressure in the resting animal 
depresses respiration while a fall stimulates breathing. This 
effect is reflex, the rise of pressure stimulating the sensory 
endings in the aortic arch (vSui)plied by the aortic branch of 
the vagus), and in the sinus caroticus (supplied by the sinus 
nerve, a branch of the glosso-pharyngeal). 

Apart from the nervous- control, the centre is highly 
sensitive to the conditions of the gases in the body. If the 
blood becomes more yenous, the centre is stimulated and the 
respiratory movements augmented both in rate and force. 
Conversely, if the blood is more oxygenated by free ventila- 
tion of the lungs, or the tension of CO2 is diminished, the 
centre acts more feebly, or may fail to act giving rise to a 
condition known as apnwa. The centre therefore is stimu- 
lated when the C()2 tension of the plasma is increased. The 
CO2 combines with water and forms carbonic acid, H2CO3. 
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which dissociates to yield H-ion thus increasing the hydrogen- 
ion concentration of the blood whicli stimulates the centre. 
Respiration therefore is very sensitive to the slightest 
change in the hydrogen-ion concentration of the blood and 
responds in such a way as to keep the reaction at its normal 
level. Similarly after exercise a large amount of carbon 
dioxide is discharged into the plasma increasing its hydrogen- 
ion concentration which stimulates the respiratory centre 
resulting in augmented breathing, by which the excess of 
CO2 is removed and more oxygen is absorbed to supply the 
muscles. Just as increased tension of carbon dioxide 
stimulates the centre so a lack of oxygen, thougli it does not 
directly stimulate the centre, makes it more sensitive to CO2. 
If the deficiency of oxygen is not associated with increase of 
CO2 the increased breathing will only eliminate more CO2 
thus reducing the hydrogen-ion concentration of the blood 
{alkalosis). Lack of oxygen is known as mioxmnia, and tlie 
symptoms develop as the supply of oxygen becomes deficient. 

Drugs stimulating the respiratory centre. — We have 
already seen that alteration in the composition of the air 
inhaled and excess of carbon dioxide attect the respiratory 
centre. Any cause which tends to diminish the oxygenation 
of the blood, e.r/., hieinorrhage, or deficiency of hiemoglobin, 
as in anaemia or when brought about by certain drugs, 
stimulate the centre and increase the respiratory movenumts. 
In the same way iron, arsenic, and liver extract by increas- 
ing the hiemoglobin of the red blood-cells improve respira- 
tory distress. The centre may be stimulated by certain 
-drugs, specially strychnine, a])omorphine, ammonia, caffeine, 
atropine, ephedrine, carbon dioxide gas, lobeline and camphor. 
Substances which stimulate the central nervous system also 
stimulate the respiratory centre. Finally the centre may he 
stimulated reflexly through sensory stimulation, e.tj., inspira- 
tion caused by application of cold to the body, inhalation of 
ammonia vapour or smelling salts. 

Drugs depressing the respiratory centre.— The respi- 
ratory centre is more easily depressed than any of the other 
vital centres. In fact in most of the fatal diseases there is 
respiratory depression before death. Respiratory depressants 
make the centreless sensitive to carbon dioxide. Ana\sthetics, 
hydrocyanic acid, aconite, gelsemium, etc., deyiress the centre. 
Morphine, heroin, chloral are powerful in this respect. The 
cough centre being closely related to the respiratory centre, 
respiratory depressants also depress the cough centre an<l 
are used to check excessive coughing. 

The drugs belonging to this group are (a) Respiratory sti- 
mulants ; {()) expectorants, or drugs which increase or liquefy 
the bronchial secretion and help its exy^ulsion ; (c) Wonchial 
untispasmodic^y or remedies which relieve respiratory spasms 
ehlefly by relaxing the bronchial muscles ; (d) respiratory 
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sedatives, which allay cough and reduce excessive secretion, 
e,g., opium and drugs of the belladonna group ; and (c) puU 
monary antiseptics, or remedies which when inhaled, or when 
used internally, during excretion, act as antiseptics. 

Class A : Carbon Dioxide, Oxygen 

€AU]ION£I ]>10XIDIJ]II 

Carbon Dioxide 

Source. —May be obtained from mineral carbonates, or from the fer- 
mentation of sugars. For convenience it may be compressed in metal 
cylinders. 

Characters.— A heavy, colourless gas. One volume of gas dissolves 
in about 18 volumes of water at 25' (\ 

\ox-oFFiriAL Preparation 

1. Carbon Dioxide Snow.— It is obtained by sudden releasi* of liquid carbon 
dioxide containcid in cylinders under a pressure of about 50 atmospheres. It haa 
a temperature of -HOC. The solid snow is moulded into proper shape to suit the 
part which it is desired to treat. It is applied with slight pressure for from five to 
.six seconds according to tins (*ffect desire<l. A short application of a few seconds 
causes blanching followed by hypera'mia, while prolonged application acts as. 
a caustic like hot cautery and destroys diseased cells. 


PlIAiniA( OLOiiY AND THEK APKUTirS 

In the form of effervescent preparations CDa is exten- 
sively used in medicine, and many mineral waters and 
aerated waters contain CO2 gas. 

Locally ap])lied, the gas or its solution, acts as a mild 
irritant to the skin and mucous membrane, and if the appli- 
cation is prolonged it is followed by numbness and anaes- 
thesia. This sensory irritation leads to reliex stimulation. 
Carbon dioxide bath (Xaulieim bath) is therefore used in 
many conditions of nervous and circuilatory weakness, and 
in ditferent diseases of the heart. Made into a pencil (carbon 
dioxide snow), it is used as a mild caustic for siiperlicial 
growths like warts, mevi, lupus, rodent ulcers, etc., in 
prefenmee to other caustics. 

Intcraa////.— The same irritant effect is noticed wlicn the 
gas is taken internally. In the stomach it improves appetite 
and acts as a stomachic by increasing its vascularity and 
secretion ; it also hcljis expulsion of gas and acts as a car- 
minative. Aerated water is more quickly absorbed than 
ordinary water and having a sharp taste is more freely taken. 
It is therefore a valuable diuretic and can be used when 
rapid flushing of the system is desired. Being sedative to 
the stomach, aerated water, or carbonic acid gas in an effer- 
vescent mixture, may bo used in vomiting, sea-sickness, etc. 

Except when the gas is inhaled it produces no systemic 
effect taken by the mouth, being mostly expelled out from 
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the stomach by eructation. Very little is absorbed and is 
excreted by the lungs, and docs not alter the normal CO? 
content of the blood. 

When inhaled in pure form, it causes asphyxia like any 
other indifferent gas, due partly to its effect on the central 
nervous system and partly to anoxicmia. Inhaled mixed 
with oxygen, it causes a rise of* blood-pressure, first sf imu- 
lates and then de])resses the respiratory, vaso-motor ami 
vagus centres. A concentration of r>]).c. directly stimulates 
the respiratory centre. By stimulating the sensory nerve- 
endings in the carotid sinus region and the aortic arch, it 
sends excitory im])ulses to the respiratory centre so tliat 002 
also stimulat(^s the centre reth^xly. The effects however 
tlisappear with the sup])ly of fresh air. Ktimulation general- 
ly follows the use of a concentration of p.c., whereas a 
high concentration (29 to o9 ]>.c.) causes depression and 
paralysis of the vaso-motor centre and the heart. Normally, 
the resj)iration is regulated by the OO 2 content of the blood 
and the centre is sensitive to slight increase of (T )2 tension. 
Inlialation of oxygen with 5 p.c. ('O 2 has therefore been used 
to stimulate the respiration and the vaso-motor (*entre in 
carbon monoxide poisoning, chloroform and ether ana'sthesia 
and in narcotic poisoning. In chloroform and etlnu* ames- 
thesia it stimulates breathing and accelerates absorption, 
thus hastens induction of amesthesia ; given after operation 
it ensures hyperventilation and deep breatliing and thus 
helps elimination of the amesthetic and diminislies the risk 
of post-aniesthetic complications, viz. nausea and bronchitis. 
It has been used successfully to control hiccough (80 y).c. of 
GOa to 70 p.c. of oxygen). 

5 to 10 p.c. carbon dioxide in pure oxygen is a valuable 
means of raising the blood-pressure in spinal anaesthesia 
provided the motor nerves of respiration are not also para- 
lysed, when artificial respiration and vaso-constrictor stimu- 
lants are of service. 

It has been used in asphyxia of the new-born, drowning, 
and in alcoholism to hasten excretion by the lungs. 

OXYCiJENUJiU 

Oxygen 

Source. -Prepared hy the fractional distillation of litpiid air, or hy 
the electrolysis of water, (hntainsnot less than 9(5 p.c. v/v of O*. 
For convenience it is compressed in metal cylinder.s. 

Characters.-— A colourless, odourless and tasteless gas. One 
volume dissolves in 48 volumes of water, and in 8.(5 volumes of 
alcohol (95 p.c.). 


Ac TioN AND Uses 

Oxygen, though present in small proportion (29.2(3 p.c.) 
as compared to nitrogen, is the most important constituent 
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of air. An increase of this j)roportion or even inhalation of 
j>nre oxygen produces no noticeable effect under normal 
oonditions, and the oxidation in the tissues is not increased 
nor metabolism moditied, but tends to raise the blood- 
])ressure and causes a slowing of the heart by causing sinus 
bradycardia. It has however a distinct value in cases 
where the tension of oxygen in the alv^eolar air is low or 
tliere is interference in the passage of oxygen through the 
alveolar wall, so that oxygen tension in the blood is below 
normal. At high alt.itudes the atmospheric oxygen tension 
is less and there is increased formation of nal blood-cells and 
increased anabolism in otlier tissues specially the muscles. 

The function of oxygen thera))y is not to attack the under- 
lying causes of the <lisease, but to give the ])atient the 
benefit of as high a blood oxygen saturation as possible. It 
is no doubt possible tliat- some of the benetits of oxygen 
therapy may b(i obtained by other therapeutic measures 
a])art from the improvement of arterial anoxaunia. 

When luemoglobin of the blood is so altered as to be 
incapable of carrying oxygen to the tissues, as for instance 
in poisoning by carbon monoxide, nitrites, chlorates, etc., 
inhalation of oxygen may be of some benelit. Similarly it 
is useful in those forms of asphyxia due to the interference 
with the access of oxygen to the blood, c.g.^ in pneumonia, 
croup, drowning, etc. It is useful in amernia where it in- 
<*reases the oxygen carried in solution by the plasma and 
not by increasing the (luantity of oxygen carried by the 
luemoglobin, in advanced heart disease when the supply 
of oxygen to the tissues is impaired from circulatory failure, 
and in respiratory failure and collapse in general ana^.sthesia. 

It is of undoubted value in coronary thrombosis. A 
concentration of 50 p.c. will aid in maintaining an adequate 
exygeri supply to the tissues of the body until the heart has 
had an opportunity to recover from its functional distur- 
bance. 

Mode of administration.— t\)r therapeutic purposes oxy- 
gen can be obtained in cylinders, and the simplest way is 
to pass the tube connected with the cylinder through water 
and then deliver through a glass funnel which is held near 
the patient^s nose, or put into the mouth or into the nose by 
a rubber catheter Avith extra holes at the top. The catheter 
should be adjusted to the comfort of the patient and lixed in 
])lace Avith adhesive tape. Sometimes a large rubber bag is 
ffxed in the tube to preA’^ent the gas from issuing with too much 
force. In order that oxygen may be of any use, it is necessary 
that it should bo given before any marked signs of cyanosis, 
appear Avhen giving to patients suffering from pneumonia. 
Ordinarily three bubbles a second when passed through water 
yield 0.2 litre j)er minute. When held before the nose much 
of the oxygen is wasted and the air becomes enriched by 3 
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to 6 p.c. Subcutaneous injection is considered by French 
physicians as the route of choice, and it is claimed that when 
given by this method the effects are more pronounced, as a. 
definite amount is supplied to the system promptly. 

Method of subcutaneous injection . — In emergencies it can 
be supplied by connecting the outlet tube with a hypodermic 
needle, and introducing the gas into the tissues by pressing 
the rubber bag. This method is slow and the amount of 
oxygen introduced is uncertain. It may be introduced by a 
special apparatus. The outer aspect of the thigh or abdomen 
are the parts selected for injection. After the usual aseptic 
precautions, the needle is inserted through the skin and 
tissues between the fascia and the lower surface of the 
dermis, avoiding the subcutaneous fat as much as possible. 
Formation of an even swelling of tissue or of small bubbles 
appearing under the epidermis indicates satisfactory injec- 
tion. 

Amount to he injected . — Since oxygen is not toxic in any 
quantity, 5 to 6 litres may be injected without any difficulty. 
In bad cases of asphyxia 500 c.c. is quite suitable. Subeuta^ 
neons emphysema may appear and is of no consequence. 

Class B : Expectorants 

Expectorants are drugs which increase bronchial secretion 
and help its expulsion. To appreciate this action it is neces- 
sary to understand the natural mechanisms for prote(^ting 
the air passages. They are motor and secretory. motor 
mechanism consists of (1) propulsive movement of the cilia 
which line the mucous membrane ; (2) reflex expulsive 
mechanism of cough ; and (3) peristaltic movements of the 
muscles of the smaller bronchi. The secretory mechanism 
keeps the bronchial surface moist and dilutes irritating 
substances. The mucous membrane therefore is supplied 
Avith a large number of glands. Both these functions, viz. 
the motor and secretory, are regulated by the vagus and 
sympathetic nerves. The afferent fibres of the vagus transmit 
impulses from the mucous membrane, while the efferent fibres 
supply the muscles and the secretory glands. The muscles 
are also supplied by the efferent fibres of the sympatludic. 
Both these sets of fibres converge upon a hypothetical couffh 
centre which is related to the respiratory and vomiting 
centres. 

Ounn has classified expectorants as follows : — * 

1. Reflex expectorants . — Most of the expectorants belong 
to this class. They act by stimulating the sensory ends of 
the vagus in the stomach and when given in large doses act 
as emetics. To this class belong tartar emetic, ipecacuanha. 
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ficnega, quillala, squill, ammonia, carbonate of ammonia,, 
alkalies, apomorphine and camphor. 

Similarly stimulation of the sensory endings of the vagus 
in the bronchial mucous membrane also increases bronchial 
secretion. Volatile oils, oleo-resins, balsams, etc., act in 
this way. These produce mild irritation during excretion 
through the bronchial mucous membrane. 

2. Central expectorants, — To this class belongs apomor- 
phine, which increases the secretion by stimulating the 
centre. Ipecacuanha and tartar emetic may have a central 
effect. The centre for bronchial secretion being closely 
associated with the vomiting centre in the medulla, emetics 
in small doses act as expectorants. 

'rhose actinff hp stimnlatinn the secretory endings. — Pilo- 
carpine belongs to this group and acts by stimulating the 
])arasympathetic endings. 

4. Those acting hy stimulating the hronchial glands . — 
Iodides increase secretion of the bronchial mucus by acting 
on the secreting cells during excretion. It was formerly 
believed that most expectorants, specially ammonium chlo- 
ride and alkalies, acted by increasing the secretion of bron- 
chial glands. 


ipec‘A€i;aniia 

Ipecacuanha 

Syn. ‘-IjHM'jicunnhic Katiix ; Hippo. 

Source. -'Phe dried root of Cephaelis Tpecacnaiiha. (Contains not 
less than 2 p.e. of* the total alkahiids, calrnlated as emetine. 

Characters. -'Portuons pieces, up to 15 cm. long, .and (> mni. thick, 
colour dark hrick-red or hrowii. closely annulated. Fractured surface 
<v\hihits a wide, gn^yish hark and a dense central portion. Odour 
slight. 'Paste, l)it((*i'. 

Composition. —'Phree alkaloids from 2 to p.c., of this (1) Emetine 
72 p.c. (2) Cephnetine p.c. (M) A third alkaloid Psa/eftof/vne 2 p.c. 
(4) Methylpsychotrine and emetamine, pn'scmt in small propor- 
tion. (5) Ipecacuanhic or cephaelic acid. (<>) Starch, volatile oil, 
gum. <dc. 

( ) F Kiel AL V IlKUA K ATH )N S 

1. Extractum Ipecacuanhas Liquidum.—roiitains 2 p.c. w/v of tho 
alkaloid emetine, or gr. in 2 ms.* B.P. Dose. .J to 2 ms. or 0.03 to 
0.12 mil ; 10 to 30 ms. or 0.6 to 2 mils, as emetic. 

2. Tinctura Ipecacuanhas.— Contains 0*1 p.c. w/v emetine, or gr. 
in 30 ms. B.P. Dose. - 10 to 30 ms. or 0.6 to 2 mils ; 4 to 1 oz. or 15 
to 30 mils, as emetic. 

N.Ik The tincture should he supplied wlien Vinum is ordered. 

IPElJACtlANHA PUf-VKRATA 

Powdered Ipecacuanha 

Syn.— Pul vis 1 pecacuanlue. 

Source.— Ipecacuanha root reduced to n fine powder, and adjusted 
if necessary, by the addition of powdered lactose, to contain 2 p.c. of 
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total alkaloids, calcailated as emetine. Contains o'- of emetino 
in 2 jurrs. 

B.P. Dose.-- 5 to 2 grs. or 0.03 to 0.12 grm.; 15 to 30 grs. or 1 to 2 
^rm. as emetic. 

OFtKMAL I'UKrAKATlONS 

T. Pulvis Ipecacuanha et Opii. Sifii. Pulris Ipecftcnanhw (U>.; 
Dorer's Tonv/cr. -Contains o:r. morphine in 10 ‘>:rs. B.P. Dose.— 5 to 
10 grs. or 0.3. to 0.6 grm. 

2. Trochiscus Morphinse et Ipccacuanhae. -( Vnitains i»r. of mor- 
phine hy(iro(0ilori(l(‘ inul j^r. of ipecacuanha in i‘ach. 

KMKTIIMi: M 

Emetine 1 1 yd roc h 1 o ride 

Source. - rh(‘ hydrocldoride of an alkaloid, emetine, obtained from 
ipecacuanha root or prepared by the methylation of cephadiin*. 

Characters. — Colonrh‘ss, crystalline ])o\vdei*; odourless; taste. 
bitt<M‘. Sol able in watei-, and in alcohol (20 p.<‘.). 

B.P. Dose. — I to 1 gr. or 0.03 to 0.06 grm. by injection. 

( )FKl(^rAL PuKOAKATIOX 

1. Emetinae et Bismuthi lodidum. -A complex iodid(M»f emetim^ 
and of bismuth. Prepared by precipitation from a solution of enndine 
hydrochloride by the addition of a solution of potassium bismuth 
iodide. Contains 25 to 28 p.c. emetine, andlH to 21 p.c. of Hi. A 
reddish-oranjre powder. Odourless; taste, bitter, acrid. Insolnbh* 
in water. B.P. Dose.— 1 to 3 grs. or 0.06 to 0.2 grm. 

N < )N-OFFl(’lAL PRKUA RATIONS 

1. Linctus Ipecacuanhge, B.P.C.— .Vcct. Ipecac., Synip of Tolu, Olyccrin and 
Mucila.s;c Tragacanth, equal parts. Dose—^h to 1 dr. or 2 to 4 mils. 

2. Syrupus IpecacuanhaByU. S. P.— Fluid extract of Ipecacuanha 7, glycerin 10, 
syrup q,s. to 100. Dose, f/.vS'./*.— F.xpectorant, 0.70 c.c. or 12ms.; emetic, 10 c.c. 
or 4 drs. 

a. Emetine Periodide. (Cad l4oNj,ua*d).— Introduced as a substitute for emetiiu*.- 
bisruuth-iodidti. Contains .18.7 p.c. of emetine. Can be given by the moutli 
without any local effect. Completely iii.soluble in weak acids. Dissolved ami 
'.split up by weak alkaru>s. Suppose<l to be most ctYec.tive and least toxic of all 
emetine preparations. 1 iseful in refractory case.s of amtebic dysentci y. Dose.— 
2 grs. thrice daily after footl for 10 days. 

4. Gavano.— It i.s oioiio-meDit/J ester of replurJine. in combination with an 
orgiinic acid. Supposed \ohii \r\ chroiiie itifestival rnufphiasis. It can be. 

taken by the mouth without nausea aud vomiting, or any toxic eflect on the 
heart, ft is lioweve.r not so effect ive in chronic cases as emetine-bismuth iodide 
or kurchi-hismuth iodide, but it is mseful in acute cases specially whine tlm livej- 
is involved. Dose.—{ me tablet thrice daily for six days. 

PjIAKMAt^OLOCy 

ExiernalUj , — Powdered ipecacuanlia acts as an irritant, 
rubefacient and ])ustulant on the iiiibrokeu skin. Emetine 
in 1 in 100,000 solution was tlioiiglit to be destructive to 
ammbie both pathogenic and non- pathogenic. Rut more 
recent observations have shown that a solution of 1 in 5000 
kills amoibie in broth cultures, while stronger solutions {l in 
100 to 1000) are required to destroy these organisms in bits 
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of mucus freshly obtained from the intestine. It kills 
anthrax bacilli. 

Infnntalljf. Alimentary canal and liver.— Ipecacuanha 
has an uuy)leasant bitter taste and excites the How of saliva. 
In small doses (4 to 4 ffr.) it increases the secretion of the gas- 
tric juice by stimulating the local circulation, and is therefore 
stomachic and tonic. In larger doses, 15 to dO grs., it pro- 
duces vomiting, by its direct iidluence on the peripheral ends 
of the vagus, hence it is a direct emetic. The vomiting is 
slow but certain and is unaccompanied by much nausea or 
])rostration. It also acts as an emetic by acting on the 
centre in the medulla-, but this elfect is not observed in the 
ordinary methods of administration. In drop doses ipecac- 
uanha tincture acts as an antiemetic in certain conditions. 
Emetine is a local irritant, and ^ g^iven by the mouth 
caus(‘s nausea and vomiting followed by looseness and griping. 
The ])rol()nged us(^ of emetine induces diarrhom, known as 
emetine diarrluea. (Jiven intravenously it is i)artly excreted 
by tin*, intestinal mucosa, at the same tinu^ improves the tone 
and movement of the gut. 

The liver is directly stimulated by the alkaloids of ij ccac- 
uanha and there is a plentiful secretion of bile. 

Heart and circulation. — Emetine depresses the excitabi- 
lity and conductivity of the lieart and slows the beat Avlncli 



ij. Dog. Showing effect of Kinetir.e on lUood-pre.ssuro. At the point of 
arrow 1 c.c. of a 01 p.c. .solution was introdueed into Die femoral vein. Note the 
fall of pressure due to depression of the- heart and dilatation of the vessels. 

is not intiuenced by cutting the vagi or administration of 
atropine. The heart becomes irregular, auricular and ven- 
tricular dissociation may be induced and death may occur 
from auricular and ventricular librillation, the heart stopping 
in diastole. (<liopra anti ( rhoshj. In toxic doses the heart 
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becomes progressively slow and weak with fall of blood-pres- 
sure followed by collapse. These effects are more marked 



Kig. 7.— Tracing of the Mov'ernents of the Isolated Kabbit’s Heart during 
Perfusion. 

At the point of arrow <) 25 c.c. of O.OOo p.c. solution of emetine hydrochloride 
was introduced into the tiuld. Note weakening and slowing of the heart. The 
force of systole getting weaker and weaker. Upstroke = systole. 

when emetine is given intravenously. We have noticed 
tachycardia with giddiness following therapeutic doses of 
emetine. It is toxic to the capillary endothelium producing 
petechial hiemorrhage. In toxic doses the vessels dilate, 
while non-toxic doses given intravenously lower carotid 
pressure but increase pulmonary pressure. 

Nervous system. — In frog it produces a slowly advanc- 
ing central paralysis. In man there is a general <iepression 
producing weakness and lethargy, or there may be neuritis. 
In toxic doses there is degeneration of the anterior horn cells. 

Respiratory tract.— It is an expectorant acting reflexly 
through the stomach. During elimination it also stimulates 
the bronchial mucous membrane and renders the secretion 
more fluid. Toxic doses of emetine have a tendency to pulmo- 
nary congestion, or to hfcmorrhagic pneumonic consolidation. 

Skin.— Moderate doses to 1 gr.) stimulate the skin and 
produce diaphoresis, which action is increased by tlic com- 
bination with opium (Dover's powder). 

Uterus. — It has been suggested that emetine should be 
avoided during pregnancy as it may cause abortion. Exy)eri- 
ments wdth strips of rabbit’s uterus have shown that emef ine 
in dilutions of 1 in 150,000 to 1 in 100,000, the concentration 
attained after a dose of one grain in man, assuming that 
the whole of the alkaloid is in solution, has very little effect 
on the uterus. Since emetine does not produce contraction 
of the uterus it cannot be a factor in causing abortion, wliich 
is probably due to bacterial toxin and not to emetine.* 

• R. N. Chopra and H. X. Chosh, Indian Medical Gazette, 1922. 
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Acute toxic action.— Kinetine is cuiniilativo. Sever© diarrhoea, 
abdotuinal pain, tenesmus and toxic delirium have been reported from 
5 gr. doses used for four days. Spehl an<l (’©Hard noticed flaccid para- 
lysis of til© muscles of the nec.k with dysphagia and difficulty of 
mastication and speech, cedema of the face, and rapid, weak heart from 
■*22 grs. given in IS days. Acute renal insufficiency, general (edema, 
Inemoptysis, flaccid paralysis, peripheral neuritis, delirium, coma, 
and failure of the heart are the toxic symptoms. 


Tukkavkutics 

Jniemallfj, Alimentary canal. — As a stomachic tonic, 
powdered ipecacuanha (4 to ^ gr.) is used with other sto- 
machics an(l bitters in atonic dyspepsia. Ipecacuanha tinc- 
ture in 1 m. doses, every quarter to half hour, remarkably 
ch(H*.ks the vomiting of pregnancy and gastric irritability 
during febrile attacks and other diseases. In cases where 
it fails it may be given with 4 minim of dilute hydrocyanic 
acid witli good results. Ipecacuanha is not a suitable emetic 
in poisoning as its action is tardy, but it is exceedingly 
(dhcacious in croup and bronchitis of cliildren, not only by 
mechanically expelling the mucus, but by its influence on the 
respiratory mucous membrane. 1 to 2 drs. of the tincture 
must he given every 1 or 2 hours until the child vomits. 
With some it merely acts as a purgative. It makes an 
excellent emetic in bilious attacks and in tlio early stage 
•of fevers. 

Powdered ii)e(*aenanlia in 20, 30 or even 00 or 90 grs. 
was used in the treatment of acute amu hic dysentery. To 
])revent its being rejected it was administered in keratin- 
(uiatcd jiills, or an opium draught was given, or a hypodermic 
injection of morphine, an hour before the administration of 
the drug. Hotli in acute hepatitis and in amoebic dysentery 
the treatment by i])ecacnanha />er os has been re])laced by 
the daily subcutaneous injection of emetine hydrochloride 
in doses varying from 4 gr. to 1 gr., the most effective dose 
for adults being I gr. In effecting a cure eo-operation of 
the host is necessary, and it is possible that the reticnlo- 
endothelium system jilays an imfiortant part (sec page (>5). 
In both these diseases pain, tenderness and fever in hepa- 
titis, and blood, mucus and tenesmus in dysentery, rapidly 
disappear. Being, hoAvever, of no value in bacillary dysen- 
tery, it may be of value for purposes of differential diag- 
nosis. It should be remembered that emetine is a cumu- 
lative and highly poisonous drug, and its prolonged use is 
followed by diarrlnea, lassitude, general weakness, paralysis 
of muscles, and feeble heart. The administration of the 
remedy should be stopped on the appearance of any of the 
toxic symptoms. In fact, not more than nine injections 
should be given in one course. In chronic forms with 
encysted amo^bje and in carriers, emetine-bismuth-iodide in 
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keratin-coated pills should be given by the mouth. The 
only drawback is that it causes intense nausea and vomits 
ing, and that hard tablets coated with keratin often pass- 
out unchanged. In many chronic cases injection of emetine 
with oral use of Yatren ((f.v.) gives better results. In sub- 
acute and chronic cases and diarriuea, Dover’s i)owderac<s 
well. In pyorrhcea alveolaris emetine destroys the EhIh- 
mceha huccalis, but since the anuvba is not the cause of 
pyorrhoea it fails to cure. 

It is also used in the treatment of bilharziasis with success^ 
though not so etilcacious as antimony. Since amuhic dysen- 
tery may also be a common complication of this disease, its use 
serves the double purpose, and it can be used in cases with 
advanced renal and hej)atic disease or in those intolerant to 
antimony. It iiiny be used htfmvcnuushf, but in complicated 
cases should be use<! htfraimtsnifar/ti. The usual (lose for 
intravenous use is (l.Od gnu. the 1st (lay, gm. 2nd day, 
and then 0.1 gm. on tlie 3id, nth, Tth, 0th, and 10th days- 
with a total of 0.65-0.75 gm. It has also been recommended 
in dracontiasis. 

Ipecacuanha is a most ctfective remedy for catarrhal Jaun- 
dice and torpidity of the liver when given alone or combined 
with other cholagogues, and is a favourite constituent of 
aperient and cathartic pills. 

Respiratory passages. — As an expectorant, ipccamianha 
in the form of tincture, liquid extract, lo/enge or syrup, is 
daily used in different inllammatory conditions of the res- 
piratory passages, cjj. in cold, catarrh, acute and chronic 
bronchitis, and broncho-])neumonia. In these conditioius 
it is used in smaller doses so as nor to induce emesis. Ipeca- 
ciianlia is also recommended in hay asthma and Avhooping' 
cough. In acute pneumonia large doses have been givauv 
with success. 

Emetine has been used in Inemoptysis, but clinical results 
are not very encouraging unless accompanied Avith a high 
blood-pressure ; on the other hand there is risk of pulmonary 
congestion. 

APOMCIKPIIINAK ]IYl>RO€IIIiOUIl>l ]»I 

Apomorphine Hydrochloride. Ci7Hi7N02,HCI,|H2O 

Source.— The hydrocldoride of an alkaloid apoinorpiiinc olitaincd 
from morpliine hy the abstraction of om* molecule of water. 

Characters.— Minute, glistening crystals; colourless or greyish- 
white, turning gr^enisli on exposure to liglit and nir; faintly acid. 
<S'o/M?n7ib/. — 1 in 50 of water. 

B.P. Dose. to gr. or 0.001 to 0.002 grm. as expectorant; to 
i gr. or 0.002 to O.OOS grm. as emetic or hypnotic (suhciitaneoiisly). 

NoN-OFririAL Preparations 

1. Syrupus Apomorphinao, B,P.C.- Apomorphine Uydroohloricie 0.05, Acid 
Hydrochloric Dil, 0.25, Alcohol (90 p.c.) 4.5, Aqua 4.5, Syrup to 100. Dose.— -*/* to 1 dr. 
or 2 to 4 mil.s. 
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2. Linctus Apomorphinas c. Codeina.— Apomorpliine »/» gr., Codeine Phosphate 
V/i 2 gr., Acid Hydrocyanic Dil. 2 ms., Syrup of Virginian Prune to 1 dr. Dose . — 
1 dr. or 4 mils. 


Pharmac^ohociy 

Externallij . — A 1 p.c. solution dropped into the eye causes 
anaesthesia but it may cause local pain and may induce 
vomiting from absorption. 

hifcrnalhj. Stomach. — Apomorpliine is a reliable emetic 
acting directly on the vomiting centre. It acts within 10 
to 15 minutes with the usual attendant symptoms of 
vomiting, viz, salivation, increased secretion from the nose, 
throat, and bronchial passages, and cold perspiration. These 
-effects, however, are not due to any direct action of the 
dnig^ on the stomach. It does not irritate the stomach, and 
produces emesis when other emetics given by the mouth fail. 

3 gr. given per rectum also induces vomiting. 

Heart and circulation. — In medicinal doses it has no 
action on tlie heart and blood-vessels, beyond a slight 
depression from the eftect of vomiting, but in large doses 
it increases the frequency of the pulse, firobably by stimulat- 
ing the accelerator nerves. 

Respiratory tract. — Unlike morphine, which in large 
doses depresses the respiratory centre, apomorpliine in 
large doses stimulates the centre. Like all emetics, when 
given in small doses, apomorphine increases the secretion 
of bronchial mucus and makes it less viscid. This hyper- 
secretion is also due to its direct influence on the cough 
centre. \'ery largo doses paralyse the central nervous 
system, death takes place from respiratory failure although 
the heart continues to beat for some time. 

Nervous system. — In large doses apomorphine produces 
excitement in animals which do not vomit. The respiration 
becomes quickened, but remains regular. In toxic doses 
there is ataxia and violent and irregular convulsions. 

Therapeutics 

Internally A q a prompt and certain emetic, apomor- 
phine is invaluable in poisoning, t.e., in narcotic poisoning, 
drunkenness, etc. For this purpose gr. hypodermically 
acts within 1 to 2 minutes ; although given by the mouth . 
it may produce vomiting after absorption, but large doses 
are necessary. A plum-stone obstructing the (esophagus 
was removed by vomiting induced by apomorphine. As an 
expectorant, it is always given by the mouth. In the early 
stage of the inflammation of the larynx, trachea and bronchi, 
when the mucous membrane is dry or secretes a viscid tena- 
cious mucus, apomorphine loosens the secretion and ren^^pxee- 
inflammation. In croup and acute bronchitis of chUCreh it* 
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is useful. lu subacute or chronic bronchitis, broncho-pneu- 
monia, chronic catarrh of large tubes, or bronchial irritation 
caused by the inhalation of jute, flax, cotton or other foreign 
particles, it is most useful if the secretion is scanty and 
tenacious. In whooping-cough it has been found serviceable 
combined with morphine. Sometimes it can be usefully 
combined with morphine in the form of a linctus with syrup 
of wild cherry, syrup of tar or of lemon. Ifc is valuable in 
persistent hiccough. One injection of gr. often givea 
permanent relief. 

It is sometimes used in very small doses hypodermically 
as a sedative in insomnia without producing vomiting if the 
dose is not exceeded beyond gr. It has been used in 
alcoholic excitement and delirium tremens. 

Caution. — It should be given with great caution to the 
feeble, the aged, and children, and to those subject to chronic 
diseases of the heart and lungs. 

SKNKOA 

Senega 

Source.— The dried root of Polygala Senega. 

Characters. — Greyish or brownish-yellow, slender, from 5 to 20 cnu 
long, with a knotty crown bearing the bases of numerous slender 
aerial stems; frequently curved or contracted, sparingly branched, 
keeled, sometimes transversely wrinkled. Fracture, short. Odour, 
distinctive ; taste, at first sweetish, afterwards acrid. 

Composition.— It contain.^ two glycosidal saponins, viz,^ fl) Senegin^ 
(2) Potygalic acid^ which resemble, but are not identical Wdth 
quillaia-sapotoxin, the active principle of qnillaja bark. 

B.P. Dose.— 6 to 12 grs. or 0.4 to 0.8 grm. 

Official Prefarations 

1, Extractum Senegas Liquidum.— B.P. Dose.— 5 to 15 ms. or 0.3 
to 1 mil. 

2. Tinctura Senegaa.— B.P. Dose.— 30 to 60 ms. or 2 to 4 mils. 

3* Iniusum Senegas Concentratum.— B.P. Dose.— 30 to 60 ms. or 
2 to 4 mils. Diluted with seven times its volume of water becomes 
equivalent to fresh infusion. 

. 4. InluBum Senegas Recens.— B.P. Dose.— f to 1 oz. or 15 to 30 
mils. Fresh infusion should be used within 12 hours of its prepara- 
tion. 

Phaemac^olog Y 

' The action of senega depends chiefly on the presence of 
senegin which resembles sapotoxin. These saponins form 
froth when shaken with water and emulsify oils and resinous 
substances. Sapotoxin is an irritant to the gastro-intestlnal 
tract and causes nausea, salivation, vomiting and sometimes 
diarrhoea. Both qutllaia and senega contain these saponins. 
They are mixtures of various generally colloidal substances of 
a glycosidal nature which produce much local irritation when 
used subcutaneously. They are not absorbed by the healthy 
epithelium of the alimentary tract and are decomposed by the 
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:5ilkalics and ferments into inert compounds. Introduced 
directly into the blood in large doses they cause convulsions 
and respiratory failure which may cause death. Small doses 
produce gastro-intestinal irritation with symptoms resembl- 
ing dysentery. Tliey are specially destructive to red blood 
cells and set free lucmoglobin into the serum. This effect is 
due to their affinity for cholesterin, and if they are saturated 
wdth cholesterin they lose this luemolytic property. 

When inhaled senega causes sneezing nnd cough. Taken 
by the mouth it acts as an expectorant, due chiefly to its 
riauseant effect. Henegin is excreted through the bronchial 
mucous membrane and during excretion increases the secre- 
tion. 

It is eliminated by the skin and the kidneys, and while 
•doing so stimulates their action moderately. 

TilKKAUKlTTH’S 


The chief us(5 of senega is as an expectorant in acute and 
chronic bronchitis and in pneumonia in the stage of resolu- 
tion. It is of value in bronchiectasis. The best effects are 
obtained when senega is combined Avith ammonium carbonate. 

\ cry small doses of senega (3 ms. of tincture to | oz.j 
emulsify fats and oils, and the tincture may be used with 
advantage in making the Misfitra Old liicini. 

urifiiiAiA 

(juillaia 

Syn. i^uilhiia* Cortrx ; Panama. Hark; Soap Hark. 

Source, 'Pin* dri(‘d inner part of the bark oP Qnillajn Saponaria and 
■other species of Onillaja, 

Characters. - Flat pieces, 3 to 10 nun. thick, vary considerably in 
jength and width. Outer surface brownish- white, or reddisli-brown ; 
inner surface smooth, white or yellowish-white. 'Paste, astringent, 
acrid. Powder irritates nostrils. 

Composition. (1) (Jinllaja-sapofoxin and (2) Ouillajic aclfl^ 
toxic glycosides, closely allied to saponin. 

B.P. Dose. -1 to 3 grs. or 0.06 to 0.2 grm. 

Enters into.— 'Phe preparation of Liej. Pieds Farbonis and the 

( )FFici AL Preparation 

1. Tinctura Quillaiee. — 1 in 20. B.P. Dose. — 30 to 60 ms. or 2 
to 4 mils. 


rUAUMAt OLOCJY AND TiIEK.VPEI:T1(\S 

Extcmallif , — The powdered soap bark is very irritant to 
the nostrils, giving rise to a nasal discharge, sneezing, and 
sometimes cough, and its inhalation is therefore recommended 
in acute and chronic catarrhal rhinitis. It is a local stimulant 
to chronic ulcers and Shoemaker has been very successful in 

20 
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treatiug cases of this description by tlie application of 
bandages soaked in the infusion. It may be used for washing 
the skin and the scalp in the treatment of pediculosis. 

Iniemally . — Quillaia bark contains live times more saponin 
or senegin than senega, and is therefore a more powerful 
expectorant. It may l3e given in chronic bronchitis, and 
emphysema with deticient expectoration, but its use is 
contra-indicated in luemoptysis, or ulceration of the throat 
and alimentary canal, on account of its irritant properties. 
Because it contains a large percentage of saponin, it is 
largely employed for emulsifying insoluble drugs and oils. 

Class C : Bronchial Antispasmodics 

These drugs when used either as inhalation or by th(‘ 
mouth relieve respiratory spasm by relaxing the bronchial 
muscles. The bronchial muscles are sui)])liod by the para- 
sympathetic (vagus) which constricts, and sym])athetic which 
dilates. Relaxation of the bronchial muscle is indicated in 
asthma. The spasm is relieved by atropine, hyoscine, lobeline 
etc., wiiich depress the vagus endings ; l)y adrenaline and 
ephedrine which stimulate the syjnpathetic nerve-endings ; 
by nitrites and papaverine, whicli depress the muscle. Nar- 
cotics cause relaxation of the muscle by de])ressing the 
centre. Morphine, in small doses also causes relaxation oi 
the bronchial muscles. Smoking of stramonium or datura 
cigarettes, or inhalation of smoke of nitre ]>ai>ers w ill often 
give temporary relief. 

The Broiicliiiil Antispasmodics are 

Lobelia, Adrenaline (.see pajrc 277 j. Ephedrine l>ag(* 2S2».. 
Atropine (see jiagc 227), Nitrites (.sec pago Grindelia. 




Lobelia 


Source. Tin* di icd aorial parts of Lnhrlin iufiftfn. 

Characters.— SI oiiis, roimdod. chauiielled. tnriiislu'd with narr(»\v 
Aviiigs: purplish hairy, sc*armL Ijoavos irregularly toothed and hairy. 
L’apsnles, intlat(»(I, two-i*elIe<l eontaining hrown se(‘ds. ()<lonr irritat- 
ing. 'faste, at hrst slight, after ehewing, burning and acrid. 

Composition. - It rontains (1) Ijohvliin'^ crystallises in hrojjd 
colourless n<‘edles, (2) Lohelfuniliuc in small irr(*gnlar prisms, CJ) 
and a nnrnher of otlMU* alkaloids. (+) liOftelir ncOl. 

B.P. Dose. 1 to 3 grs, or 0.06 to 0.2 grm. 

< tl FtriAL PuKPAKATU»N 

1. Tinctura Lobelioe .®;therea. 1 in .7. B.P. Dose. - 5 to 15 ms. or 
0-3 to 1 mil. 


PUAK.Vr ACOLOtJV 

Tiie action of lobelia is due to the presence of the alka- 
loid lobeliiie which resembles nicotine in its etVeets. It hist 
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stimulates and then depresses the parasympathetic ganglia. 
An injection of lobeline therefore causes increased salivary 
and bronchial secretions, constriction of the bronchial 
muscle, increased intestinal movements, slowing of the 
heart and a rise of blood-pressure. These effects however 
pass off* soon and are followed by opposite effects. 

liitrruffnff, Gastro-intestinal canal.— Whether absorbed 
by the skin or the stomach, lobelia in large doses, produces 
gastro-intestinal irritation, causing vomiting, j)urging and 
great i)rostratioii. The vomiting is i)robably due to the 
])rimary stimulation of the vomiting centre. 

Heart and circulation.— The initial effect is slowing of 
the heart and a fall of blood-pressure. In cases of weak 
heart this effect may arrest it altogether. Usually however 
the heart returns to normal or there may be acceleration. 
Tliese effects are due to the direct action on the muscle and 
on the vagus ganglia. 

Respiration.— The bronchial muscles are relaxed and 
tlie effect is due to depression of the vagus endings or 
tlieir ganglia. There may be an initial constriction from 
stimulation of the vagus ganglia. Lobeline lessens the CO2 
threshold and stimulates the respiratory centre causing 
considcrabhi increase in pulmonary ventilation. It is there- 
1 br(*> 11 res])iratory stimulant. 

Nervous system and muscles. — The convolutions are 
secondarily affected only by toxic doses, when coma, and 
sometimes convulsions, may occur. Besides its depressing 
<dlects on the cardiac, respiratory and vaso-inotor centres, 
it lowers the activity of the motor centre of the cord, causing 
r(dax{ition of muscles. 


TliKKAPIU TICS 

Vov its ])owerful bronchial antispasmodic action it is very 
often used in asthma, l^arge dose.s sometimes cause great 
depression. If there is more or less dyspmea throughout 

hours the patient must have Iff ms. thrice daily, besides 
a few extra (loses during the ])aroxysm. Often spe(‘dier 
relief is obtained by combining it with bromides, iodides, or 
iiiorpliine as in the following formula: Tr. Lobeliic Erheris 
dr. iii, Potassium Iodide, dr. ii ; Pot. Bromide, dr. iii ; Aipia 
(diloroformi ml oz. viii. .M. ft. Mist, e\ery two or 

thn*e hours until relieved. 

It is used in sy)asmodic broncliitis and whooping-cough,, 
relieving the paroxysmal dys])U(ea and spasms. 

Because it stimulates the respiratory centre, lobeline is 
used in pneumonia, poisoning by carbon monoxide and 
morphine, and in the asphyxia of the new born. It may also 
be used iu any case of suflden res2)iratori/ failure and may be 
combined with cardiac stimulants. The usual dose is gw 
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(3 mg.) hypodermically. It may be used intravenously in 
cases of extreme urgency, but since it produces other side 
effects specially on the heart, it should be used AvitJi caution 
in patients with weak myocardium. 

«R1N]>£I.1A 

Not official 

Source. — Dried loaves nnd t1o\V(‘rin.e: to])s of Orhulelin vaiupoyum. 

Characters.— Stems slender, yellow, snioolli. Leaves 3 tooe.m. lon.c:, oVilorii? 
or spathulate, palegreen, rij^id, bi'ittle, snuioth glabi-ons; surface dotteil ; niarjiin, 
■coarsely serrate. All pai ts arc moi e or less resinous. Odour balsaThriie. Tastts 
pungent, Jironiatie, bittei’. 

Composition.— (1) Amorphous rrshis (30 ]) cr.). (31 llvutrincouiunp, a crystalline 
phytosterol, various glyeei ides, /-dextrose, tannin, colouring matter anti a trace 
of volatile oil. 

XON-OFFK 1 AL Pr K1* AR A PION 

1. Extractum Grindelise Liquidum.— 3 in 1. JJose.- 10 tt) 30 ms. or 0.0 to 1.3 
mils. 


PHAK.MAFOLO<jy 

Inter nail If, ~\t locally stimulates the stomach and acts iisamild 
iitomachic, and if continued too long it may cause gastric unciisiness. 

After absorption it slows the heart and respiration, but its child' 
action is on the bronchial mucous membrane which it stimulates, juid 
on the muscular fd)re of the bronchial tubes, which it relaxes. It is 
therefore an expectorant and a bronchial antispasmodic. In large 
doses it powerfully depresses the respiratory and cardiac centres, 
dilates the pupil and causes sleep. The cutaneous sensibility and 
reflex movements are lessoned, and there is incomplete ])aralysis of 
■the limbs. 


Thkkapkutk’s 

Internallif.—Xtfi chief use is in asthma, 20 or JIO ms. of the liipiid 
extract given every half or one hour relieve a paroxysm after two, 
three or four doses. 'Phe dried leaves mixed with nitre may be burnt 
:and the fumes inhaled with advantage. It has been found serviceable 
in spasmodic bronchitis, emphysema, whooping-cough and other 
.spasmodic respiratory troubles. 


Class D : Bronchial Sedatives 

Persistent and ineffective cough, due to irritation of the 
throat or tenacious mucus, frequently gives trouble. Dry 
hacking cough is also common in phthisis. For relief of 
cough, belladonna, opium, heroin, codiene, dionin or wild 
cherry bark aref indicated. 

PRUl^US Sl^nOTl^A 

Wild Cherry Bark 

Syn.— Pruni Virgin iantc Cortex. 

Source.— The bjirk of Frunus serotina^ collected in autumn. 

Characters. —Curved or channelled pieces or irregular fragments, 
about 3 mm. thick. Young bark smooth, reddish-brown, marked with 
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transversely elongated lentLcels, and granular fracture. Old bark 
rough and nut-brown. Taste, astringent, aromatic and bitter. Odour 
after maceration with water, like bitter almoiids. 

Composition.— (1) d-mandelouitrile (jlycmide {prunasin) and (2) an 
enzyme. These two bodies yield hydrocyanic acid, henzaldehyde and 
de.xtrose in the presence of water. (3) A bitter principle, tannin^ 
starch, resin, etc. 

B.P. Dose. —15 to 30 grs. or 1 to 2 grm. 

Official PRErAKATiox 

1. Syrupus Pruni Serotinse. Syn.—Stfrnims Pruni V iryiniance,^ 
B.P. Dose. -30 to 120 ms. or 2 to 8 'mils. 

Phakmacologv 

JufertiaUfi. —Tha wild cherry bark possesses very mild 
stomachic and tonic virtues, which are greatly antagonised 
by the tannin it contains. Its liquid preparations are seda- 
tive, because minute quantities of hydrocyanic acid are 
formed during the process of preparation. 

TuimAPKlTKS 

hifenuillfj. — The syrup is used as a sweetening and fla- 
vouring agent in cough mixtures, but it can also allay cough 
in tea-spoonful doses, on account of its sedative virtues. 

Class E : Pulmonary Antiseptics 

Since certain antiseptics are elimininated in tlie breath,, 
it has been supposed tliat their internal administration should 
have a lethal eflcct on microbes in tlie lungs, chiefly the 
tubercle bacillus. For this purpose these drugs are largely 
used in the treatment of pulmonary tuberculosis, and other 
septic conditions of the lungs. It must be borne in mind that 
during elimination they are considerably diluted, and do not 
reach the lungs in suflicient concentration to exert any 
destroying eflect on the micro-organisms when administered 
per os. Used as an inhalation, they may have some benefleial 
eflect in conditions characterised by oftensive odour of the 
breath. 

The pulmonary antiseptics are : — 

Guaiacol, Creosote, Tar Preparations, Volatile Oils, mainly Oil of 
Siberian Fir, Oil of Eucalyptus, Terebene ami Oil of Turpentine. 

UVAIACOIa 

Guaiacol. C 7 H 8 O 2 

Source. May be prepared synthetically, or by the fractional 
distillation of wood-tar creosote. 

Characters. -A colourless, oily, highly refractive liquid, or colour- 
less crystals melting at 28 (\ Odour, penetrating and smoky ; taste,, 
caustic! Solubility. -~1 in 80 of water, freely in alcohol (90 p.c.), in 
ether, glycerin, and in lixed oils. Sp. gr. ITIO to 1*125. 

B.P. Dose.— 5 to 10 ms. or 0*3 to 0*6 mil. 
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CRKOSOTIJM 

Creosote 

Syn. -Oonsote. 

Source.— Obtained by Uie distillation of wood tnr, and rontams 
$i:uaiacol, croosol and other ]>henols. • • i 

Characters.— A colourless or yellowish, highly refractive liquid ; 
odour, penetrating and smoky; taste, acrid. )SV>/u6/7/^//. Slightly 
soluble in water, miscible with alcohol (MO p.c.), ether, chlorotorm, 
fixed and volatile oils. Sp. gr. not below 1.070. 

B.P. Dose.— 2 to 10 ms. or 0-12 to 0*6 mil. 

XoN-OFFiriAL Pkkpakatioxs 

1. Crcosoti Carbonas, U.S.P. .SV/w.— — A visci<l, aiulx'r-colonrcil nlinrist 
o<1oiu*1l*ss and tasteless li(|nid, insoluble in watt'r, (‘(ndainini^ caibc'nritt's cf 
guaiacol and croosol. Dose, r.S.P.—t grin, or ir>gr.s. 

2. Vapor Creosoti Co. Sf/n.— Jftha/a/io lotfi CV).--(’rt'osoto 2, riu-nol ‘j. 'I’r. 
Iodine 1, Spt. F.Mum- I, Spt. (‘hloroform 2. rseful in tnborcnlosis. ns inlinlnfion 
from Yoo’s inhnlei-. 

a. Guaiacol Benzoas. Sf/n. — Bettx-oso7.—h\ coloui'b'ss, almost odonrlc’>s nnd 
tasteless crystals. It is less nauseous, rseful in htripi*>/tf phthisis. Ditse.-o Id 
grs. or 0.2 to 0.(1 gi'in. 

4. Potassii Gnaiacolsulphonas. Sfpt.-Thioenh—WhWi,^ powdc'r soinbb* in wntcr. 
f'ombiries the good otfects of (U-eosotc and guaiacol without (heir disadvn!ilM.:is. 
Kspecially useful for children. Dose.—l^h to logrs. or d..") to 1 grin. 

o. Guaiacol Camphorate. Sffn.—(ruaiacamphot.—\ coinbination f>f giiMincnl 
and camphoric acid. Vovniuht sweats of phthisis. /)oxc.— o to lu grs. or 0.2 to 
0.() grm. 

0. Guaiacol Cixinamate. *S'yw.— ^?///rrtco/.-Tnsolnbl(‘ in water. I’or i?>ir<fi}iaf 
phthisis. Dose.—o to 15 grs. or 0.3 to I grin. 

7. Guaiacol Carbonate. St/n.—Daotal.—Ax) inodorous, tasteless powder, hi.'^oin- 
blc in water. Dose.—b to 15 grs. or 0.3 to 1 grin. 

PH.\KM.V(‘()L()(JA’ of (rUAlAt (>L AXl) CkKOSOTK 

ExiernnUij , — The action of creosote is very similar to that 
of carbolic acid, creosote being an antiseptic, disinfectant 
and deodorant, but as it is a complex product, its action is 
not always uniform, and cannot therefore bo relied upon. 

( riiaiacol is a local amestlietic. 

Tnternalhf. Gastro-intestinal tract.— \Mien applied to 
the mouth, both creosote and guaiacol jiroduce smarting and 
salivation, and destroy the epithelium. In the stomach they 
are supposed to depress the terminal filaments of the sensory 
nerves of the mucous membrane and to arrest i)utrefaetiv(* 
and fermentative processes by destroying low forms of 
vegetable life such as torulre and sarcime without atfeeting 
the pepsin. Large doses cause nausea, vomiting, colic and 
diarrluea, with frequent pulse and slow and laboured respii a- 
tioD, without producing any convulsion. 

(liiaiacol is an antipyretic and acts like the salicylates, 
and a powerful diaphoretic. 1 dr. mixed Avith olive oil or 
lanollne and rubbed over the skin causes profuse perspiral ion. 

Secretions. — They are readily absorbed into the blood, 
and are eliminated by the bronchial mucous membrane and 
kidneys, which they stimulate, increasing the bronchial and 
urinary secretions, and if fetid removing their feetor. 
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Micro-organisms.— They act as poisons to microbes, 
especially to tubercle bacilli when locally brought into 
contact with them, as by inhalation. 

THKlfAPKrTK’S OF 0rAIA<*OL AND CrKOSOTE 

Kxtcmallif . — Jake carbolic acid, creosote cannot be used as 
a general antisei)tic on account of its indelinite composition. 
J^reosote vapour or creosote sjjray is a useful inhalation in 
chronic bronchitis, ])hthisis, gangrene of the lungs, etc. A few 
drops of creosote or guaiacol rubbed on the pit of the stomach, 
the part being atterwards covered with cotton- wool, causes 
])rofiise diaphoresis, and will often bring down the tempera- 
tun'. in cases of fever. 

hifermilhj. Gastro-intestinal tract.— A pellet of cotton- 
wool soaked in creosote or guaiacol relieves toothache when 
introduced into the cavity of the painful carious tooth. In 
small doses, 1 to 2 ms., they relieve nausea, vomiting and 
gastralgia. They also check fermentative dyspepsia and 
<liarrh(ea, when given with bismuth and alkalies. J^^or internal 
use guaiacol is preferrcMl. 

Lungs. — Both creosote and guaiacol are considered 
s])('.citics for phthisis, because of their supposed lethal effects 
on the tubercle bacilli. They must be commenced early and 
continued long and in increasing doses. Commencing with 
.A to 10 ms. doses either may be increased up to 30 ms. 
tJuaiacol carbonate and thiocol are better borne than 
creosote, and they may with advantage be combined with 
(piinine. While some clinicians claim these remedies as valu- 
able in relieving cough and expectoration and causing general 
improvement, others are equally sceptical and are of opinion 
that they are of little value. They often upset digestion 
wiien their use reipiires to be discontinued. 

Prescribing hints.— Creosote or guaiacol may be given 
by mouth, in pilules, capsules, perles, emulsions or mixed 
with milk or cod-liver oil. Sometimes the mucus secretion 
of phthisis is w'Ou<lerfully decreased by using the creosote 
vSj)ray. During haunoptysis creosote treatment must be stop- 
ped. When combined with oxide of silver it forms an explo- 
sive com])Ound unless previously mixed with some inert 
powder. 

The creosote draught of the Victoria Park Hospital 
consists of Creosote 5 to 30 ms., Tinct. Gentiante Co. 15 ms.. 
Alcohol (90 p.c.) 15 ms., Ext, Glycyrrhizie Liq. 30 ms.. 
Water 1 oz. 

h^or inhalation, creosote may either be given alone or 
mixed with ])h(mol upon a respirator, or it may be used in 
the form of the Vapor Creosote. The Brompton formula is 
creosote 1, spirit of menthol (20 p.c.) 1, spirit of chloroform 
1. The addition of spirit of chloroform makes it more sedative 
in its action. 
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C^ROUP VIII 

DRUGS ACTING ON THE GASTRO-INTESTINAL TRACP 

Mouth. — Normally the mouth harbours a large number of 
bacteria, and although the majority of them are harmless 
saprophytes, under favourable conditions they are capable of 
developing pathogenic properties. Since many diseases arise 
from oral sepsis, the condition of the mouth is of great 
signilicance. Pyorrlnea alveolaris, infected tonsils and some 
forms of stomatitis have been known to produce diseases in 
some distant parts of the body. Oral sepsis is also a common 
cause of complication, through secondary infection, in 
diseases like typhoid, pneumonia, apoplexy, etc. A clean 
mouth therefore is of great importance in therapeutics. 
Unfortunately it is very diflieult to keep the mouth sterile for 
more than a few minutes, although the use of disinfectants 
check the growth and further progress of the bacteria. The 
best means of keeping the mouth clean is by the use of 
dentifrices and antiseptic mouth washes so that food ])articles 
cannot lodge in between the teeth where they can undergo 
fermentation and decomposition. In case of septic condi- 
tion of the mouth much can be done by cleaning the mouth 
with hydrogen peroxide ; tincture of iodine, either as x)aint or 
as a gargle diluted with warm water ; or by the systematic 
use of antiseptic tooth powder. 

Treatment of pyorrhani is unsatisfactory as it is \'ery ditli- 
cult to apply any disinfectant into the infected pockets. 
Attempts have been made to clip off the ])Ockets and thus 
prevent accumulation of pus. A])plication of disinfectants 
by ionisation has been tried apparently with good result. 

.Dentifriens are j^reparations used for cleansing the teeth. 
They may be (inlispf)f iCj when they contain drugs like (|uinine, 
phenol, etc. ; and afitrmffe'ufy when they contain ])reparations 
containing tannin, like kino, krameria, myrobalans, etc. 

Antisepfie mouf/t washes contsbin boric acid, X)henol, thymol, 
potassiuni chlorate, etc. A useful preparation is I/afuor 
Antisepiicns which is an imitation of the proprietory prepara- 
tion Listen fte (see thyinol). Hydrogen peroxide with Avater 
or tincture of iodine with water mav also be used (.see Gargles 
page 42). 

Children often siid'er from caries of the teeth, due either to 
acid-forming bacteria from decomposed food lodged between 
the teeth, or to deficiency of calcium in the system. Adminis- 
tration of cod-liver oil, or the use of food rich in vitamin D, 
with plenty of milk are indicated in cases of calcium deficiency. 
Normally whole milk supplies sufficient calcium and vitamin 
D. Rutter, or liquor ergosterolis irradiati may also be adminis- 
tered to supply vitamin D. 

Salivary secretion. — The saliva performs, two deftnito 
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functions, vlz.y (1) initiates the process of digestion and aids- 
the deglutition of food ; and (2) washes out of the mouth any 
harmful substances. The salivary 
glands are supplied by (1) sym- 
2JCifhofic, stimulation of wliich 
causes vaso-constrictioii and a 
scanty flow of viscid saliva; and 
(2) the parasympathctiCj stimulation 
of which causes vaso-dilatation 
and a copious flow of saliva. 

Normally the secretion of saliva 
is increased by (a) the psydtic 
refioXf excited by the sight or smell 
of food ; {h) the chemical sfimnla- 
fiov of the nerves of taste in the 
mouth, and (c) mechanical sfimala- 
fion induced by chewing, this also 
])ro voices a flow of saliva chiefly 
from the parotid. The amount of 
saliva also depends upon the condi- 
tion of the water content of the 
blood, ejj., after profuse ])erspira- 
tion ami excessive purgation the 
secretion is diminished and the 
mouth becomes dry. 

Drugs which increase the 
secretion of saliva are called 
sialagogues. They may act » as 
follows ^ 



Kig. 8.— Innervation of the Sali- 
vary < i lands. A, pai otid ; li, sub- 
maxillary: C, sublingual glands, 
s.c.g , supcM ior cervical ganglion 
sending out sympathetic branch- 
es to the glands, h, chorda tym- 
l)ani (parasympathetic) supply- 
ing the subrnaxillary and the 
sublingual glands, through the 
facial. ^Aftcr Mayerandtlottlieb). 


1. By ejrcifiiifi the periphery ofjhe afferent nerves . — These 
are acids and acid salts, pungents, aromatics, volatile oils, 
bitters, alcoliol, efhei*, chloroform. Tliey act rellexly from 
the mouth. Nauseants, like ipecacuanha and tartar emetic, act 
by stimulating the sensory ends of the vagus in the stomach. 

2. By stiinulatiny the ]fnrasym pathetic etidinys . — These 
are sometimes called specific sialagogues. They are piloear- 
])iiie, choline, ])hysostigmine and muscarine. 

8. By stimatatiny the (jancflia. — Nicotine. 

4. By stimulatinff the sympathetic enitinys . — Adrenaline 
and ephedrine. 

Many drugs, such as mercury and potassium iodide, are 
excreted with the saliva and increase its secretion. This is^ 
counteracted by atropine. 

Drugs which decrease the secretion of saliva are called 
antisialagogues. They may act as follows 

1. By allay iny irritation of the month, as potassium chlo- 
rate, borax, astringent gargles, etc. 

2. By paralysiny the parasympathetic endings. — Atropine. 

Opium and morphine also reduce salivary secretion by 

diminishing the excitability of the centres or sensory nerves^ 



.314 PHABMACOLOGY AND THERAPEUTICS 

DRUGS ACTING ON THE STOMACH 

The stomach forms the reservoir for the reception of food 
which it reduces to a liquid or semi-liquid condition partly 
by digestion and partly mechanically. The solid food remains 
in the stomach for several hours, and during this ])eriod the 
musculature contracts in such a way that the more liquid 
portions as they are formed are ejected at certain inter\ als 
through the pylorus into the duodenum. J^xcept at detinite 
intervals when the pyloric sphincter relaxes, the food is 
entirely shut off from the rest of the alimentary canal by the 
tonic contraction of both the pyloric and cardiac sphincters. 
The pyloric end ])rotects the small intestine by ])reventing 
the passage of unassimilable material. This opening is'under 
the control of rctlex action, and is regulated by the degree 
-of acidity of the stomach contents, and 0 ])ens only when the 
food material has reached a certain stage of digestion. It 
also prevents concentrated solutions from entering the small 
intestine Avithout being suitably diluted. 

Two sets of nerves control the movements of the stomach, 

the vacius or att(fHienfot% stimulation of wliich causes con- 
traction, and the sidanchnlcs or stimulation of which 

causes relaxation of the stomach and arrest of its move- 
ments, except the pyloric sphincter to which the fibres are 
motor. Et is essentially an autonomic organ, gastric digestion 
may continue both as regards secretion and movements ca (‘ii 
n-fter section of all the extrinsic nerves. 

The gastric juice perforins the folloAving functions : — 

1. Peptic (U(iesfi()}t. — This is hel])ed by the secretion of 
pepsin and hydrochloric acid ; and the most obvious function 
of the acid is to activate the pepsin to help the digestion of 
protein. This function howcATr is not very important since 
the digestion of meat by the tryptic ferment remains unim- 
paired in the absence of hydrochloric acid. 

2. Afitiseptir actiuv. — This is more important, as an acid 
secretion in the stomach kills many organisms, notably ,s7j c- 
ptococcij which may be sAvalloAved Avith food or carried from 
the mouth with saliva and other mucous secretions from the 
nose and pharynx. Moreover the dysentery, typhoid and 
eholera organisms arc more or less killed by the gastric juice. 
Increased alkalinity of the contents of the small intestine, 
which results from the absence of hydrochloric acid in the 
.stomach, favours the inAasion of the duodenum. Avhich is 
normally acid, Avith B. roll from the colon. The absence of 
hydrochloric acid therefore Avill favour infection of the small 
intestine with streptococci from above and Avith B. roJi from 
below. These changes combined Avith the mechanical irrita- 
tion of the mucous membrane with insufficiently broken dow n 
food wdll eventually lead to chronic enteritis. 

* llursl, Britiah Medical Journah Oct 13, lyCM. 
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Jfcemopoirsis. — ((t) firm ahsofftf i(tfi . — Normally the food 
<*ontains sufticient iron for the maintenance of the normal 
percentage of hiemoglobin in the blood. In case of achlor- 
hydria there may be deticiency of food and consequently of 
food iron, or if there be any loss of blood, the amount of iron 
4ibsorbed from food may not be suthcient to maintain iron 
equilibrium, and microcytic amcmia may result. But how 
far this is due to failure of acid in converting the food iron 
into more assimilable form, or the inability of the intestine 
to absorb iron owing to unhealthy condition, is not settled. 

(/>) Proflurtioii of h(v.oi()}ioiofiu . — Castle has pointed out 
that the gastric juice contains a substance (intrinsic factor) 
which acts on the protein of the food (extrinsic factor) to 
])roduce a blood maturing principle essential for the matura- 
tion of the red blood corpuscles by the bone marrow, and its 
absence leads to Addisonian (pernicious) anieinia. This intrin- 
sic factor which is of the nature of an enzyme has been named 
by Wilkinson as haonopoief hi, 

4. Prod act ion of Xfinroftoiefin . — It has recently been 
shown that the gastric juice also forms another substance 
allied to hieniopoietin which is essential for the normal nutri- 
tion of the central nervous system. It is also of the nature 
of an enzyme and its absence from the gastric juice leads to 
tl»e degeneration of the posterior or the lateral columns of 
the spinal cord. 

Gastric secretion is controlled by vagus which contains the 
^secretory tibres. Stimulation of the ])eripheral end of the 
cut vagus is followed by secretion of the gastric juice. Paw- 
low and his followers have shown that the stomach of a 
hungry dog will secrete gastric juice if he saw or smelled 
food, though there was no foo<l in the stomach, and this was 
]>ossiblc as long as the vagi wwe intact. It is evident 
that sensation of taste, odour, etc., retlexly stimulates the 
secretory tibres of tlie vagus, and the secretion so induced 
is termed or appetite secret ion P This secretion 

initiates gastric digestion w hich is supplemented by further 
sedretion arising in the stomach itself. It has therefore been 
suggested that this supplemental secretion is due to some 
chemical or hormonic stimulus. In fact Kdkins {Journal of 
Phpsiolofp/, 1 906) has shown that extracts of i)yloric mucous 
membrane w hen injected into the blood cause an increased 
.secretion of gastric juice. This has been attributed to the 
formation of sec ref aaog ties produced by some food and which 
acting on tlie pyloric mucous membrane form (lastrin or 
ifastric secretin^ w^hich being carried thro\igh the blood, acts as 
a chemical stimulus to the glands. Some foods, chiefly meat 
extracts, soup, etc., provoke the formation of this chemical 
stimuhis, while Avhite of egg, bread, and isotonic salt solution 
produce no such action. 

1. Drugs which increase the secretion of gastric juice 
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are called stomachics.— They act by various means, 

(1) reflexhj by stimulating the nerves of the mouth, so-called 
psychic secretion. Substances which stimulate the gustatory 
endings of the mouth in an agreeable manner and whicli 
excite sensation of appetite, increase the secretion of gastric 
juice. To this class belong good food, condiments and wine, 
letters and aromatics before meals stimulate psychic secre- 
tion reflexly tlirough the nerves of taste ; (2) hy sUmulafhiff 
secretory fibres of the vayus, pilocarpine and muscarine ; 
(3) direct stimulation of the fundus. Pawlow has shown that 
alcohol in concentration of above 5 p.c. increases gastric 
secretion by stimulating the mucosa of the fundus ; (4) sti- 
mulation of the pylorus, certain meat extracts, fatty acids, 
soups, etc., act as chemical stimulus, probably through 
hormonic action ; (5) alkalies, which given before meals 
increase the (piantity of gastric juice. 

Subcutaneous injection of histamine (1 mg.) has been 
shown to increase gastric secretion. How it acts is not 
known. 0.5 to 1 mg. is used intramuscularly to differentiate 
true from pseudo achylia and also to test the secretory 
response of the stomach in gastric troubles. 

2. Drugs which decrease the secretion of gastric juice. 
— Increased secretion of gastric juice or hyf)erchlorhydria 
may occur and re(|uires treatment. The secretion is dimi- 
nished by (1) Astrinf/ents, e.y., salts of metals, opium, and 
substances containing tannin ; these reduce vascularity and 
act as astringents ; (2) atropine, which paralyses the vagus 
endings ; (3) fixed oils and fats ; (4) alkalies, these are 
largely used in certain forms of dyspepsia to neutralise ex- 
cessive acidity due to lactic and fatty acids. The gastric 
juice is at lirst diminished but after recuperation the glands 
secrete more acid. 

Just as peripheral stimulation increases psychic secre- 
tion, so also excitement, violent emotion and anxiety inhibit 
this secretion. Iced water will also diminish the secretion. 
Drinking iced water during or just before meals is therefore 
not desirable for proper digestion. 

3. Drugs modifying the composition of gastric juice.— 
Gastric juice may be deffeient, or m^ be excessive (hyper- 
chlorhydria). Deficiency may be due to disease of the 
stomach, when less acid is secreted ; or may be due to 
excessive accumulation of mucus, as happens in chronic 
gastritis. It is often absent or delicient in febrile conditions 
and many other diseases. Hyperchlorhydria is common in 
patients suffering from gastric ulcer. Excessive secretion is 
treated by alkalies. Of this magnesium oxide is best as it 
does not form carbonic acid which itself excites formation of 
gastric secretion. Calcium and magnesium carbonates come 
next. Bismuth carbonate is least powerful. To help diges- 
tion hydrochloric acid dilute is given alone or with pepsin. 
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The (leliciency of ferment is treated with such drugs as 
pepsin, pancreatin, papain and taka diastase. 

4. Drugs modifying gastric movements.— Excessive 
movements of tlie stomach demand tlie use of drugs which 
have a sootliing etfcct on the mucous membrane, or which 
will act through the motor meclianism. (idsfrlc sedaf lres are 
drugs which soothe tlie mucous membrane of the stomach. 
They are cocaine, chlorbutol, or those which relieve vomiting 
(see aiitiemetics, page 32(>). Atropine and adrenaline reduce 
excessive movements, the former by depressing the vagus, 
the latter by stimulating the sympathetic. Opium diminishes 
gastric movements by acting on the muscle and causes con- 
traction of the pyloric sphincter. Insoluble salts of bismuth, 
magnesium and calcium form protective coating and reduce 
gastric movements, while cocaine, hydrocyanic acid dilute, 
chlorbutol and chloroform depress the sensory endings and 
reduce rellex movements of the stomach. 

The eltect of acids and alkalies on gastric movements is 
of some practical value. The T)resence of free acid in the 
stomach causes closure of cardiac orllice, increases pyloric 
])eristalsis and opens the i)yloric sphincter and allows the 
gastric contents to enter the duodenum. The presence of 
free acid in the duodenum causes reflex closure of the pylorus 
which does not open till the contents have been neutralised 
by the intestinal Juices. It will thus be seen that the control 
of the pyloric sphincter depends more upon the duodenum 
than on the stomach. Irritant solutions however cause 
closure of the pylorus, as happens when emetics are used, or 
when there arc irritating food materials, when the stomach 
itself will reject by emesis, whereby the cardiac sphincter 
opens and the pyloric sphincter remains closed. Alkalies as 
a rule retard the emptying of the stomach, but the contents 
are emptied almost at the same rate when they are feebly 
alkaline or acid, or neutral. 

5. Drugs that help expulsion of gas, or carminatives.— 

They act by (1) exciting regular peristaltic movements ; (2) 
dilating either the cardiac or sometimes the pyloric sphincters; 
and (3) stimulating the nerves and muscles. The volatile 
oils are best in this respect. Aromatics and aromatic bitters, 
camphor, menthol, spirits, etc., are used to expel gas from the 
stomach. 


Class A : Vegetable Bitters 

The (piality of bitterness is widely distributed throughout 
the vegetable kingdom, but many drugs, while possessing the 
bitter taste, have other and more important actions which 
overshadow the bitter quality, nux vomica on the 
nervous system, and quinine as antiperiodic. On the other 
hand, bitterness is the only quality of the drugs of this group 
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and their therapeutic uses are linked with this ])roperty. 
Bitters in this sense form a class of tlie larger groii]> of 
stomach its. 

Bitters are divided into : — 

(а) simple hitfets^ like ealiiiuba, quassia, gentian, chirala ; 

and 

(б) aromatic hitters, serpentary, aurantii cortex. The 
presence of volatile oil in this group materially adds- 
to the stimulating etfect. 

C'AI.riHllA 

Calumba 

Syn.— riilmiilia* Radix. 

Source. -IMie dried transversely or ohliipiely cut slices of the 
root of Jateorhhn pahuftfn. 

Characters. — In irregular, tlattish, cir<Milar or oval, centrally 
depressed pieces : 2 to ti cm. or more in diameter, M to VI mm. 
in thicknes.s ; yellowish, fork, brownish, wrinkled; cortex, thick 
with radiating lines. 

Composition. ~(1 1 ('olemhin, a colourless crystalline bitter 
principle. (2) IMiree yellow crystalline alkaloids, allied to berberim* " 
VolnntbanNK(\ PahHafiuc ixmi JafeorliiziH(\ (.‘1) ('ehnnhic acid. (4> 
Starch. (5) Mecilane. No tannic acid. 

B.P. Dose. - 10 to 30 grs. or 0 6 to 2 grm. 

( llTK'lAL PkKPAKA TIONS 

1. Inlusum Calumbse Concentratum.- B.P. Dose. 30 to 60 ms. oi 
2 to 4 mils. 

2. Inlusum Calumbse Recens.- Fresh infusion should be used 
within 12 hours of its prei)aration. B.P. Dose.- .1 to 1 oz. or 15 to 30 
mils. 

Tinctura Calumbae. - 10 p.c. B.P. Dose. —30 to 60 ms. or 2 to 
4 mils. 


HlASStA 

t^ua.s.sia 


Syn. -t^ua.-ssia* Lignum. 

Source. —'fhe wood of tin* trunk and branches of Pirnrna e.rrrJsn. 

Characters. — Logs of varying length, or in chips or rasj>ings ; 
yellowish white, tough, <lense. but easily split, inodorous. 'Paste, 
intensely bitter. 

Composition.- -(1 ) f/aas,sitt, a mixture of a-pirrnseu'u i\m\ p. 
picrasinin., bitter priindple. fJ) A rolatih oil. 

B.P. Dose. — 2 to 8 grs. or 0*12 to 0*5 grm. 

0 V l; 1 1 ’ I A I. P III' I ' A It A r I < ) N .S 

1. Inlusum Quassifls Concentratum.— B.P. Dose. 30 to 60 ms. or 
2 to 4 mils. 

2. Inlusum Quassiee Recens. B.P. Dose. - J to 1 oz. or 15 to 30 
mils. Should be usetl within 12 Imurs of its preparation. 

3. Tinctura Quassiae.- 10 p.c. B.P. Dose.— 30 to 60 ms. or 2 to 4 
mils. 



YKGETABLK BITTERS 


31^ 


Gentian 


Syn. (i<Mitisin:p l^adix. 

Source. -I'lu* dried rhizome. an<I root of (ienUfma htfen. 

Characters. In y<‘lIo\visli-l)ro\vn, entire or loiifjitndinalJy split 
wrinkled rylindriral piecevS, seldom exeeedinjr 2?. cm. tliick, Giryinp^ 
in lenjiftli, <Micirch‘d by leat-scar and terminated by a leaf-bud. Tough 
when moist, brittle wIhmi dried. Fractured surface reddish yellow, 
<*entral portion soft, not radiate. Odour characteristic. Taste, first 
sweetish, then bitter. Sliould not yield reactions ivitU starch. 

Composition. Contains two bitter principles, {!) dentiia and (2) 
(ienfiantarin. (i>) A yellow crystallini^ phenol— aci<l. (4) 
A trisaccliaride, (icnfift nos(\ p«*ctln and oit. 

Incompatibles. Iron and lead salt.s. silver nitrate. 

B.P. Dose. 10 to 30 grs. or 0*6 to 2 grm. 

( )l- I'K’IAF. CkKUAKATIOXS 

1. Extractum Gentianae.— B.P. Dose.— 2 to 8 grs. or 012 to O S* 
grm. 

2. Infusum Gentianae Compositum Concentratum. B.P. Dose.— 3G 
to 60 ms. o)' 2 to 4 mils. 

M. Infusum Gentianee Compositum Recens. -B.P. Dose.—] to 1 oz. 
or 15 to 30 mils. 

4. Tinctura Gentianae Composita. — I in 10. B.P. Dose.— 30 to 6G 
ms. oi’ 2 to 4 mils. 


< IIIUATA 

Cliiretta. (Not otiicial) 

Syn. I.V. Uni'j. ('Ifhaf/fa. I liml. /?//// Sans. 

Source, -Till* dried iilant, Strt rlhi ('hhala. e(dl«*eted when in flowin*. 

Characters.— .S7ew/, nlxnit one metre Inn.u, .smooth, brown, wintyed ; I)ian('.lnui 
rdiiivt* r(iumle<l below. J\*o<tt. oblicuie. lirnucltrs, slender, decussate. 
optui.site, ovat<‘. .eloliroiis. (.•niii-e. !• .small numerous ])anieled. 

.snperioi', biearindhii y. uniloculai'. Noo«lour. 'I'a.ste. extri'iiiely bitter. 

Composition.— ( 1 . ('hlrnfiu. ;m aefive amorplioii.s l)itt(‘r principle in combination 
witli ’J) Oithrhc Avnl, No tannic acid. 

N < )N -< )F 1 ' n I AL I * K Kr AU A'r l< )X s 

1. Infusum Chiratse. -l in L’u lionr). />«se.— >,•,» to J oz. or 1.:) to :’.bniili;. 

L’. Tinctura Chiralte.- 7A/.se.-« to 1 dr. or '1 to 4 mils. 

SEUrilATAHIA 

Herpentary 


Syn. SeriHUitaria* lihizoma. 

Source, 'fhe dried rliizoim* and roots of Aristolochia reticulata^ 
known in comimuce as^fexau .serpentary. 

Characters Rhizome, tortuous, about 1 to 2 cm. long and about 
2 mm. thick ; the upper .surface bearing remains of aerial stems up 
to about 2 mm. diameter ; on the under surface numerous wiry roots 
about 10 cm. long and 0 2 to 1.2 mm. thick. Odour aromatic and 
camphoraceous ; taste, stron<r, camphoraceons and hitter. 

Composition.— hitter principle apparently an alkaloid, a volatile- 
oil 1 p.c. and tannin. 

B.P. Dose.— to 1.; gr. or 0.05 to 0.1 grm. 

Enters into.— Tr. (dnehome Oo. 
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A1 RANTII rORTi:X R£:€£NS$ 

Fresh Bitter-Orange Peel 

Syn.— Zramla nehiir khosa, Honj;. Xareniji ke bokla. Hind. 

Source.— The fresli outer part of the pericarp of the ripe, or nearly 
ripe, fruit of Citnis Aiirnntinm, 

Characters.— Thin strips with hut little of tlie white spongy part 
of the pericarp attached. Outer surface, red or deep orange-re(] and 
pitte<l. Epidermal cells, small ami polygonal ; panmciiymatous tissue 
coiiiaiiiing large oil glamls and numerous crystals of calcium oxalate. 
Odour, fragrant ; taste, aromatic and hitter. 

ObM'K'lAL !*I{KI»AKAT1(>NS 

1. Tinctura Aurantii.— 1 in 4-. B.P. Dose.— 30 to 60 ms. or 2 to 
4 mils. 

2. Syrupus Aurantii. -1 in S. B.P. Dose.— 30 to 120 ms. or 2 to 
8 mils. 

A1 RAATII C’ORTKX SIVVATXS 

Dried Bitter-Orange Peel 

Source and characters.— The <iried outer pericarp of ( he riiu*, or 
nearly ripe fruit of (JUvhs Anrantiuni. 

Composition.— (1) A rolaUle oil, 1 to 2 p.c., which consists of a 
terpene, dextro-rotatory Iiinonom\ (2) Three (jhjcosides—hQsiwiUWiu 
iso-hesperidin, aurantiamarin, a hitter principle. 

Enters into.— Inf. (Jentiante ('o., Tr. (ientiaine Co., Tr. ('inchona* ('o. 

0 FFICI AL PRKPAUATIOKS 

1. Infusum Aurantii Concentratum.— B.P. Dose.— 30 to 60 ms. or 
2 to 4 mils. 

2. Inlusum Aurantii Recens.— B.P. Dose.— to 1 oz. or 15 to 
30 mils. 


PlI.VKMA( OE()(JY OF BiTTEKS 

Internall]}. Mouth. — Pure bitters stimulate the nerves of 
taste and reliexly increase the salivary and gastric secretions. 

Stomach and intestine. — Bitters liave no action on the 
stomach, and introduced directly into the stomach tlirough 
a tube cause no increase of gastric secretion. It is the bit- 
ter taste that determines the action and by some retlex path 
they stimulate the activity of the gastric glands. As a 
consequence the appetite is sharpened and digestion is im- 
proved. The gastric ferments arc not increased although the 
increase of gastric juice augments the How of pancreatic 
secretion. Bitters are used as stomachics and appetisers. 
Their efficacy is increased by combining with aromatics and 
alcoholic preparations. Large doses produce opposite ellects, 
i.c., diminish the secretion. If continued long they derange 
digestion by producing gastric catarrh. 

In addition to the bitter property, aromatic bitters, because 
of the presence of volatile oils, act as carminatives and 
*slightly increase the peristalsis. 



DIGESTIVE PEEMENTS 


321 


Blood. — Most bitters, like volatile oils, produce leuco- 
•eytosis. 

Thicuapeutics of Bitteus 

Bitters arc daily used to promote appetite and digestion in 
cases where the stomach particij)ates in the general enfeeble- 
ment of the functional activity caused by various diseases, 
overwork or starvation. They are si)ecially valuable during 
the ]>eri()d of convalescence from acute diseases, but are 
contra-indicated in all diseases of the stomach that are 
accompanied by ])ain, vomiting, intlammation or ulceration, 
such as gastritis, gastrodynia, gastric ulcer, gastric cancer. 
An infusion may be injected into the rectum as an anthel- 
mintic for threa(l-\v orms. 

Prescribing hints.— Bitters should not be given in a 
concentrated form for a long tune without interruption. 
Calumba is the least irritant of them all. 'Being free from 
tannin, calumba, ([iiassia and chirata can be given with iron. 
They may be usefully combined with dilute hydrochloric or 
nitro-hydrochloric acids; or if there is any irritability of the 
stomach, with alkalies and bismuth salts. They are generally 
used 20 to 30 minutes before food. Quassia being devoid of 
flavour is intensely bitter. 

Glass B: Digestive Ferments 

Pepsin, Pancreatin, Papain, Malt, Taka Diastase 

1. Proteolytic Foriiumts 

PKPSINIJM 

Pepsin 

Source.~A proteolytic enzyme of the gastric juice of animals. 
Obtained from tli<^ mucous membrane of the stomach of certain animals 
commonly used as food. 

Characters.— A colourless, or light biilf-colonred, amorphous pow- 
der, or translucent scales ; odour, faintly meaty; taste, slightly acid or 
saline. iSohfftrh-b/.— Moderately in water, and 1 in 100 of alcohol 
(90 p.c.). Should dissolve 2,500 times its weight of coagulated egg 
albumen. 

B.P. Dose.~5 to 10 grs. or 0.3 to 0.6 grm. 

Non-official Preparations 

1. Liquor Pepticus, B. P. C.— Stronger glycerin of pepsin, 125 mils ; dilute 
hydrochloric acid, 25 mils ; alcohol (90 p.c.) 100 mils ; glycerin, 25 mils ; distilled 
water q.s. 1000 mils. Doae.—X to 2 dr. or 4 to 8 mils. 

2. Mistura Bismuth! Composita cum Pepsino, B. P. C.— 1 dr. contains concentra- 
ted solution of bismuth Va dr. ; pepsin 1 gr. ; tincture of nux vomica TVs ms. ; dilute 
hydrocyanic acid 2 ms, with chloroform, solution of bordeaux B and water. 
Dose.-^^li to 1 dr. or 2 to 4 mils. 

3. Mistura Bismuth! Composita cum Pepsino et Morphina, B.P.C.— Contains '!*o 
gr. of morphine hydrochloride in 1 dr. of Mistura Bismuthi Co. cum Pepsino. 
Do8e.-~^h to 1 dr. or 2 to 4 mils. 

21 
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4. Glycerinum Pepsini, B. P. C.—Pepsin 100 G., hydrochloric acid 11.5 mils.,, 
glycerin 000 mils., water q.s. to 10(X>mils. Dose.^-^l to 2 dr. or 4 to 8 mils. 

5. Peptone.— A y)roduct of digestion of albuminoid substances, occiu’s in 
nearly odourless, white or yellowish-brown amorphous powder, or in scales, 
with a chee.sy taste. J)ose.—7^h grs. or 0T> grm. twice daily an hour before meals. 

6. Seriparum, B. P. C. St/u.—Retmhi, J^ennat—An enzyme oldained from the 
glandular layer of the fourth or true digesting stomach of the calf having 
the property of coagulating or curdling milk. Milk that has been previously 
boiled will not coagulate witli rennet, as the calcium salts have been precipitated 
by boiling. The essence is largely used for the preparation of junket, rennet 
whey, etc. 1 to 2 drs. will coagulate about a pint of milk. 

7. Pulvis Pepsini Compositus, B. P. C.—Pepsin, about 1 iiH',; pancreatin, Jin 
10; and diastase 1 in 100 witli lactic a<*id, hydrochloric acid and lactose. Jfnsp.—W 
to 30 grs. or O.f. to 2 grm. 

PlIAKMAt OLOtJV .VXD TaEK APKPTirs 

^rediciiial pepsin can eonvt^rt outside tlie 
body ill the presence of warmth, moisture and atddity, jiro- 
teins (albumin, tibrin, etc.) into peptones, and this action is 
taken advantage of in predi<?estii)^^ food for administration 
by the mouth or rectum ; but the taste of the peiilonised 
Xiroduct becomes so mipalatable tliat it cannot be ordinarily 
jirescribed. As the rectum has very feeble digestive powers, 
pejitone and ])eptonised food are used as nutrient enematn in 
a case of rectal feeding. But exceiitiiig- glucose hardly any- 
thing else is absorbed by the rectum. 

Infernalhj. — A similar process within the stomach, as seen 
outside, takes place when pepsin is given by the mouth. It 
is therefore a valuable agent in bel])ing the digestion of those 
in whom the secretion of the gastric Juice is deficient from : 

(1) Disease of tlie gastric follicles, as atrophy or dilatation. 

(2) Excessive secretion of mucus, asehronicgastriceatarrh, 
alcoholism. 

(3) Deficient circulation, as in aiuemia, general debility, 
old age. 

(4) Irritable conditions of the stomach due to ulcer. 

It is recommended in diarrhu?a of children, and some 
forms of vomiting caused by imperfect digestion. It is 
useless for the digestion of carbohydrates and fatty food. 
Pepsin should, however, be used with judgment, for if conti- 
nued too long it may lead to gastric atrophy. In fact most 
cases do Avell without any ferment.; The gastric juice is more 
often deficient in hydrocliloric acid, rarely the enzyme, and 
administration of dilute hydrochloric acid alone will Jielp 
digestion by converting inactive pepsinogen into pepsinJ 

Peptone is used for non-specific desensitization in allergic 
conditions, and 0.5 grm. in cachets has been recommended an 
hour before meals in urticaria and migraine of gastro-intes- 
tinal origin which are instances of anaphylaxis. Injections 
of peptone once a week have been attended with good results 
in bronchial asthma by rendering the patient nonsensitive to 
protein. For intravenous use a 5 p.c. solution in normal saline 
is used. Begin with 5 ms. and increase with each dose by 2J 



DIGESTIVE FERiVIENTS 


32S 


roK. unless or until it produces too marked a general reaction. 
For intramuscular injection a 7.5 p.c. solution is used^ 
commencing with 0.8 c.c. and increasing by 0.2 c.c. to a 
maximum ot* 1.5 c.c. which is reached at the 7th dose. These 
injections are given once or twice a week. Similarly intra- 
venous injection of peptone is useful in various forms of 
infective fevers (.s'cc Protein Therapy). 

Prescribing hints.— Pepsin may be given in powders, 
])ills, cachets, tai)lets or capsules. Many of the market 
prey)arations are worthless. Being reliable preparations, 
glycerinujn pepsini and Benger’s lUpior pepticus are the best 
to use. It should be given with, or directly after, meals, 
either combined with, or followed by, a dose of acid hydro- 
chloric dilut<Y 


PA]%€IiEATI]%rJM[ 

Pa ncreatin 

Source. A pn^paration of the pancreas, containing the enzyiiie.s, 
trypsin, jiniylase. and li])as<‘. I’repared from the fresh |)ancreas of 
certain animals commonly employed as food, by extraction of one 
part with four jjarts of alcolioL (25 p.c.). 

Characters. A colourless, or l)uff“Colured, amorphous powder; 
odoiir meaty. Solnhh \n water, forming a slightly turbi<l solution; 
insol ul)l(‘ in alcohol (UO p.c ). and in etlier. Should be kept in closed 
contairjers in a cool place. 

B. P. Dose. 3 to 10 grs. or 0.2 to 0.6 grm. 

N O N > I ' FI ( ’ r A L I * R KP A RATIONS 

1. Peptonised Milk.— 1 >ilu(c 1 pint of milk with 4 ozs. of watei' and heat to 
13<.V' F. (If a th(M fiioifict(‘i' is not at han<i, boil one-lialf of the iniKture and add it to 
tin* ofluM- half . To tins add two tc*a.s])oonftds of liquor ])ancreatis or 5 grs. of 
extract paiicreatis with 20 grs. sodium bicari)onate and leave the vessel near a 
tin? or hearth thr lo niinul(*,s, or in the ordinary temperature of the room for .3 
hours. If not used at once, it must V)e heated to boiling-point. Pulvis Pan- 
ereatini Co., containing ladh the extract and soda is more convenient. 

2. Pulvis Pancreatini Compositus, B. P. C. Syn.—Ppptonishty Powder , — 
T*an(ua-atiu 20 mixed witli sodium l)ic:irbonate 80. In tubes of 25 grs., eacli of 
which is surtlcient to pcpioiiise one pint of milk. 

3. Liquor Pancreatini, B. P. C. Syn.— Liquor Plriwcrea^s.'-Cdycerin of pan- 
cn'atiii, al)our I in «'»; with .sodium bicarbonate, glyc.eriu, alcohol OX) p.c.) and 
water. Dose.— ^ 1-2 to 2 dr. or 2 to S mils. 

4. Trypsin— The pmtedlytic ferment of the pancr(?as. Converts proteins into 

peptones in alkaline media. Csed for pe.ptonising milk, and in diahefes. 3 

to 10 grs. or 0*2 to 0*0 C. in kei at in-coated pills. 

f). Injoctio Trypsini Co. (Squire).— A standardised liquid preyjaration. Con- 
tains a detinite number of units of trypsin and amylopsin. Dose.- 1 to 2 c.c.. 
injected ch'eply daily into tin* buttocks, or healthy tis.^^iu^ in the neighbourhood 
of growths. 

PHAUMACOLOUY AND I'UKUAl’KUTICS 
Internally, — Pancreatin or Pulvis Pancreatini Co. are 
best suited for predigestiug liquid food before administra- 
tion in dyspepsia, diarrhoea, and gastric troubles. Chil- 
dren deprived of natural nonrishment fare well on pancrea- 
tised food. Trypsin and pancreatin, in pills coated with 
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keratin, can be given two hours after meals with 20 grs. of 
eodium bicarbonate. Keratin i)rotects them from the acid 
of the stomach, but it is doubtful whether the gastric juice 
becomes so deficient as not to exert any destructive effect 
on the pancreatic ferment. The value of pancreatic ferment 
is more problematical than that of pepsin. Trypsofjefi, whicli 
is supposed to contain enzymes of tlie islands of Langerhans 
is used in diabetes originating from ])ancreatic functional 
disturbance, but the results have not been satisfactory. 
Pancreatic emulsion is often given with cod-liver oil in 
wasting diseases wlien the stomach cannot well digest fat. 
Pancreatin has been used successfully as a preventive and 
for treatment of serum disease. 

Trypsin has been used in the treatment of cancer, but 
has hitherto proved a failure. The hyj)odermic injection of 
sterilised trypsin solution is combined Avith its internal ad- 
ministration. 


PAPAIJV 

(Not official) 

Syn. 1,V .—Papyar aia, Ueng. 

Source.— Prepai-ed from the juice of the unripe fruit of papaw, Varicn Papaya. 

Characters.— A whitish, amorphous, slightly granular powder. 

Dose.^2 to 10 grs. or 0.12 to 0.0 grm. ' 

Non-official Preparations 

1. Elixir Papaini, B. P. C.— Papain 5, alcohol (iK) p.c.) 1.0, water 4o, aromatic 
«lixir to 100. Dose.—^ls to 1 dr. or 2 to 4 mils with meals. 

2. Glycerinum Papaini, B. P. C.— Papain 0, Hydrochloric Acid l)il. 8. Simple 
Elixir 5, Glycerin to 100. Dose.—^'n to 1 dr. or 2 to 4 mils with meals. 

Pharmacology and Therapeutics 

Papain is used for the same purposes as pepsin and is very useful 
in cases where there arc religious objections to the latter. It is also 
useful as a vermifuge for ascarides. Locally applied it causes alisorp- 
tion of diphtheritic exudations. The dry powder may he used, or it 
may be administered in the form of elixir or glycerin. 

2. Amylolytic Ferments 

EXTRACTUM MAETI 

Extract of Malt 

Source.— Prepared from sound malted grain of barley, Hordeum 
distichon^ by digestion with water at a suitable temperature, and hy 
evaporation of the strained liijuid under reduced pressure at a tem- 
perature not exceeding 55% until a viscous product is obtained, ( 'on- 
tains nitrogen equivalent to not less than 4.5 p.c. av/w of protein. 

Characters.— An amber or yellowish-brown, viscous liquid ; odour, 
agreeable and characteristic ; taste, sweet. 

B.P. Dose.— 60 to 240 ms. or 4 to 16 mils* 

Official Preparation 

1. Extractum Malti c. Oleo Morrhuae.— Approximately 15 p.c. v/v 
cod-liver oil or 240 ms. contain 36 ms. of cod-liver oil. B.r, Dose.— 60 
to 240 ms. or 4 to 16 mils* 
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Nok-officiai. Pbepabation 

1. Diattage. Si/a.—Ami/lase.—X mixture containing amylolytio enzymes obtain- 
ed from an infusion of malt. Converts not less than 50 times its weight of potato- 
starch into sugar. In yellowish-white, amorphous powder, or in translucent 
scales. Odourless and tastoloss. Dose. — 1 to 5 grs. or 0 06 to 0'3 grm. 


Phakmacology and Therapeutics 

The various malt extracts, either alone or combined with 
cod-liver oil, or irradiated to contain vitamin D are valuable 
as foods for persons suffering from masting diseases, such as 
phthisis, as tliey are easily tolerated by the stomach, and 
maltose leads to the formation of fat. Malt is a good source 
of vitamin B. 

Powdered malt in combination with baked wheaten flour 
in varying projtortions forms most of the popular infant’s 
foods. It may also be taken mixed with milk or beer or 
sprinkled over porridge, but as diastase only acts in an 
alkaline medium it is best to give malt two hours after a 
meal. It is doubtful if it exerts any appreciable effect in 
promoting carbohydrate digestion. 

TAKA DIA$1TASE 

{Not official)] 

Syn.—Koji. 

Source.— An tMizyrno olitaincd from a species of Eurotimn Oryza\ cultivated on 
bran. 

Characters.— A yellowish-white powder, which changes in a few minutes a 
hundred times its weight of starch into maltose. 

Dot^e.—X to o grs. or O.tKl to 0.3 grm. 

Pharmacology and Therapeutics 

It is very vnluable in all forms of starchy dyspepsia with liyper- 
acidity such as are common amoiig.st the rice-eating inhabitants of 
Heniral, and it will he found preferable to pepsin in all cases of this 



326 PHAEMACOLOGY AND THBEAPEUTIOS 


from the air passages and cnsophagiis, quick pulse and irregu- 
lar respiration. During the act of vomiting the cardiac 
sphincter opens and the pyloric portion of the stomach tightly 
contracts, and the contents of the stomach are expelled by a 
simultaneous contraction of the abdominal muscles and the 
diaphragm. The co-ordination of all these movements is 
controlled by the vomiting centre. 

(1) Local or Beflex Emetics, also called Gastric Emetics . — 
These cause vomiting by stimulating the sensory endings of 
the vagus in the stomach. They act only when they r(?ach 
the pyloric end of the stomach, and therefore act better 
when used with a large bulk of water for rapid action, as they 
then reach the ])yloric end ra])idly. They arc often used in 
cases of poisoning, but being irritants they have an injurious 
effect if emesis does not occur. All gastric irritants a(*t as 
emetics. Thus vomiting is a common accompaniment of 
almost all irritant ])oisons. The emetics are — zinc sulphate, 
alum, ipecacuanha, emetine, carbonate of ammonia, coi)per 
sulphate, tartar emetic, mustard, common salt, warm water. 

(2) Central Emetics. — These aftt by stimulating the vomit- 
ing centre after absorption. As apoinorphine. 

Digitalis, morphine and lobeline also cause vomiting by 
stimulating the centre. 

Therapeutics.— Emetics are used (1) to remo\ e foreign 
bodies from the throat and (.esophagus ; (2) to expel undigested 
substances and poisons from the stomach ; (3) to incr(‘ase 
secretion of bronchial glands, in small doses ; and (4) some- 
times to aid the action of antiperiodics. 

They are contra-indicated in hernia, aneurism, prola])se of 
the rectum and uterus, peritoneal and intestinal inflammation, 
and in cases of threatened abortion, or where there is ten- 
dency to luemorrhage or atheroma of vessels. 


Class D : Antiemetics 

These are drugs which are used to stop vomiting. They 
may act locally, when they are called direct antiemetics, or 
centrally. Examples of central vomiting are sea-sickness, 
vomiting of pregnancy, cyclic vomiting and vomiting due to 
passage of calculus through the ureter or bile duct. Preven- 
tion of central vomiting is rather difficult. Atropine counter- 
acts the vomiting due to morphine and pyloric spasm. 
Bromides and chloral hydrate in large doses depress the 
centre. Amyl nitrite and nitroglycerin are sometimes useful. 
The common antiemetics are, small doses of adrenaline, 
alcohol, calomel and arsenious acid ; drop doses of solution of 
iodine or tincture of ipecacuanha ; hydrocyanic acid dilute, 
carbonic acid, cerium oxalate, cocaine, chlorbutol, creosote. 
Ice, hot water and bismuth salts. 
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AI.IDDM 1IY1>R(>€YAIVI€UM I>IL.IJTL1I 

Dilute Hydrocyanic Acid. HCN 

Syn. ' l)ilntt*(l Hydrogen Oyanide. Dilute Prussic Acid. 

Source. -An aqneons solution containing 2 p.c. w/w of liydrogen 
^x'yaiiide ; prepareti by the interaction of dilute sulphuric acid and 
po tass i 1 1 in f e r r oc y a n i d e , 

Characters. -A colourless, volatile Ii<iuid Avith peculiar odour ; sp. 
gr. 0.997 ; faintly acid. 

Incompatibles. Copper, iron and silver salts, red niercuric oxide 
ami sulphides. 

B.P. Dose. 2 to 5 ms. or 0.12 to 0.3 mil. 

Pjf AiniA(’UL<)(JY 

ExfornfiJIij. — Hydrocyanic acid is a protoidasinic ])oison, 
and is absorbed from tbc epidermis, but more readily from 
a raw surface. It paralyses the peripliery of tlie sensory 
nerves, and thus acts as a local sedative and anaesthetic. 

hifcninJhf, Alimentary canal.— It has an acrid bitter 
taste and causes burning and retlexly salivation followed by 
numbness in the moutli and throat. It is absorbed rapidly by 
the mucous membrane, and has the same action in the 
stomach as on tlie skin, /.c., <lepresses the sensory nerve 
terminations. It is therefore a gastric sedative and relieves 
])ain. 

Blood,— It quickly enters the blood from all parts of the 
body and in poisoning it destroys the oxydase and prevents 
the cells from utilising the oxygen from the blood, conse- 
<iuently the oxyhicmoglobin is not reduced in capillaries, 
with the residt that the venous blood is found scarlet red 
and the tissues suiter from oxygen starvation. If however 
death is delayed, or tlie dose is not lethal, the acid is changed 
to harmless products in the tissues, which enable the proto- 
])lasm to recover its oxygen-absorbing power ; the expired 
air becomes less rich in oxygen and contains more carbonic 
acid, and the venous blood regains its usual dark purple 
colour. 

Heart and blood-vessels.— A large dose at once arrests 
the heart in diastole, due to direct action on the cardiac 
centre, and the nervo-musciilar apparatus of the heart, for 
it has been observed that hydrocyanic acid stops the heart’s 
action even when tO])ically applied. A small dose stimu- 
lates the vagal centre and slows the pulse. The blood 
pressure is lirst momentarily lieiglitened and afterwarcls 
deeply lowered from a transitory stimulation and subsequent 
paralysis of the vaso-motor centre. 

Respiration.— It is excreted by the bronchial mucous 
membrane and depresses the sensory endings thus acting as 
a sedative and reduces cough. The respiratory centre is 
paralysed after a brief stimulation. Respiration becomes 
feeble and laboured and death takes place from asphyxia, 



328 PHAEMACOLOGY AND THEBAPEUTICS 

except in those cases where the heart is instantly stopped^ 
by a large dose. 

Brain.— Medicinal doses have no action. Large doses cause 
insensibility and coma, referable either to the direct action 
of the drug on the cerebrum or to the altered conditions 
of blood from asphyxia. Pupils are dilated. Convulsions do 
not occur in man, but are common in animals. 

Medulla and cord.— It is a paralyser of the respiratory, 
cardiac and vaso-motor centres. The reflex excitability of 
the cord is first lowered and then abolished altogether. The 
peripheral sensory nerves are less affected by internal ad- 
ministration than by local application. The motor nerves 
and muscles are also paralysed. 

Elimination.— Hydrocyanic acid is rapidly excreted, 
chiefly by the breath. It is also partly changed to siilpho- 
cyanides, which are excreted in the urine. 

Acute toxic action.— If tlie dose he large, it is followed almost 
instantaneously by a gasping cry, a few convulsi ve movements and 
death, lint with a smaller dose, the patient hecomes unconscious ; 
his eyes fixed; pupils, dilated; pulse, feeble and irregular or imper- 
ceptible; respiration, slow, deep and convulsiv^e with frothing at the 
mouth ; skin, cold and clammy and at last death occurs. At tlie post- 
mortem are found the odour of hydrocyanic acid, livid ity of the sur- 
face, clenched fingers, firmly closed jaws, froth at the mouth, fixed 
and glistening eyes, dilated pupils, dark blood, and slightly congested 
stomach. 

Antidotes.— Emetics or pump if possible. Fresh air, cold and hot 
affusion alternately to the head, artificial respiration, diffusible stimu- 
lants, oxygen and ammonia inhalation, and electricity. Atroj)ine and 
strychnine hypodermically. Protosalts of iron are chemical antidotes. 

Thekapkittics 

Externalhj.— hydrocyanic acid is rarely used now. 

It removes the itching of urticaria, lichen and dry eczenia, 
when the affected parts are bathed or sponged with a lotion 
(2 drs. to 8 ozs. of rose water and glycerin). Care should 
always be taken not to apply the ointment or lotion to a raw 
surface. 

Internally . — For irritative gastric disorders and dyspepsia 
it is ordinarily prescribed with sodium bicarbonate and bis- 
muth as a gastric sedative. It is also used to stop vomiting 
of dyspepsia, gastric ulcer and of pregnancy in 1 to 2 ms. 
doses and to relieve the hacking cough of phthisis, and the 
spasms of hiccough. For this purpose it is generally used 
either in the form of syrup of wild cherry or tr. chloroform! 
et morphinre co. 

Prescribing hints. — For its sedative effect on the sto- 
mach, dilute hydrocyanic acid may be combined with sodium 
bicarbonate and given either as an effervescing draught, or 
combined with carbonates of bismuth and magnesium. 
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DEUGS ACTING ON THE INTESTINE 

Class E ; Adsorbents 
Charcoal, Kaolin (see page 127) 

CARBO liIGNI 

Wood Charcoal (Not official) 

Source and chracters.— A black powder, free from grittiness, prepared by 
exposing wood to a red heat without access of air. 

Dodp.—i to 2 drs. or 4 to 8 gi ms. 


Pharmacology and Therapeutics 

[f we dissolve ii dye in distilled water and pass it through (inely 
powdered charcoal we iind that most of the colour disappears. No 
chemical reaction has taken place, but the powdered charcoal has a 
large surface, and the action of this upon the dissolved particles of 
dye has made these accumulate or condense upon the surface of the 
charcoal by process of adsorption. This property is taken advantage 
of in the therapeutic uses of charcoal. 

Exfernalljf.— Dry charcoal adsorbs and condenses gases Avithin its 
interstices, sp(‘cially oxygen, which it parts with to oxidise orgjinic 
and otlier substances either liquid or gaseous. Hence it acts as a 
disinfectant ami deodorant. It may, by giving oft* oxygen, help the 
growth of anaerobic organisms. In the same manner it adsorbs 
colloidal impurities, proteins, etc. The process of adsorption, being 
a surface action, is a purely physical phenomenon and the effect is 
greatest when th<‘ surface is very large, /.c., the particles are very 
small, or the surface has been made greater by porosity. 

InfernaUij—Xt exerts the same adsorptive power in the stomach 
and intestine and therefore it is used in cases of poisoning by phos- 
phorus, alkaloids, etc., and as it prevents the absorption of the poison 
its use should be followed by an aperient, preferably a saline, to 
exp<*l the contents. Alom^ or combined with kaolin, which also acts 
in the same way, it is useil in diarrhoea, dysentery and cholera, 
where it acts by checking bacterial growth and by adsorption of 
irritating ])utrefactive products. 

diarcoal may be used in powder, cachets or lozenges either alone 
or combined with bismuth carbonate and betanaphthol in the treat- 
ment of flatulence and acid dyspepsia. 


DUT"(iS A( TING ON THE INTESTINE 

We have already seen that the acid chyme from the 
stomach enters the duodenum in driblets and Mellanby haa 
shown that the presence of this liberates a hormone which 
excites the contraction of the gall-bladder so that a certain 
amount of bile enters the duodenum. The bile acids and 
their products of decomposition are partly absorbed and help 
the formation of secretin which stimulates both the pancrea- 
tic secretion and bile. Therefore the chyme is subjected to a 
further process of digestion by the secretion from the liver, 
the pancreas and the intestinal glands. The chyle and other 
soluble ingredients are absorbed by the lacteals and the 
portal veins as the chyme is propelled downwards by the 
intestinal movements. 

Pour kinds of movements, viz., pendulum^ rhythmic seg- 
mentation^ peristaltic and vermiform, occur in the intestine. 
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The pendulum movements consist of rhythmic contraction 
und relaxation and is due to tlie spontaneous rhythmic action 
of the longitudinal muscle and takes place even in the iso- 
lated pieces of the gut. They move the contents backwards 
and forwards. Rhythmic segmentation heli)s to soften and 
mix the contents. It is essentially a series of local contrac- 
tion of the circular muscle and occurs at those portions where 
the food mass is lodged, and is possibly due to local distention 
caused by the food. The peristaltic movements occur every 
three or four minutes and j>ass down the intestine carrying 
the contents downwards. They are excited rellexly by 
stretching and chemical stimuli. The vermiform movements 
are irregular and are contine<l to the colon. 

Absorption is carried on by osmosis and diffusion, and 
excretion partly by osmosis and partly by the glands, which 
furnish the succus entericiis. The excretion particularly of 
the watery portion is so j)rofuse, that the effect of absorption 
is neutralised, and the contents of the small intestine and the 
duodenum remain li(piid. In addition to this, certain micro- 
organisms, whose normal habitat is the intestinal tract, play 
an important part in the intestinal digestion. They may 
occasionally give rise to toxins and so produce symptoms of 
considerable gravity. 

The absorption from the gut varies. Substances not 
soluble in water and lipoids are not absorbed at all. while 
the soluble ones are usually absorbed, though the lipoid- 
ijoluble substances more easily than the water-soluble ones. 
Absorption takes place from the small intestine, and the rate 
of absorption of water-soluble substances depends upon the 
rate of diffusion, which in its turn depends on the size of the 
molecules. True colloids like proteins and starch, are not 
absorbed, but soaps and alkaloids which are semi-colloids 
are rapidly absorbed. 

The colon has a lower absorptive j)Ower than the small 
intestine. Sugar and salts are absorbed from the colon. 
Drugs that are absorbed by the intestine are as a rule absorb- 
ed when given per rectum, but more slowly. Hut substances 
which depend for their absorption uyjon the changes produced 
by the digestive Juices are not absorbed when given per 
rectum. Many drugs however act (juickly and strongly when 
administered i)er rectum. 

The muscular coat is supplied by the sympathetic system 
through the splanchnic nerves, the stimulation of which 
causes inhibition and therefore arrest of movements, except 
the ileo-ciecal and the internal anal sphincters, and the 
muscularis mucosm, to which the fibres are motor. The para- 
sympathetic system supplies the motor or augmentor ner- 
ves, the stimulation of which causes increased peristalsis, but 
a strong stimulation induces vermiform contraction giving 
jrise to colic. The peristaltic waves are controlled by the 
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Auerbach’s ])lexus. The vagus supplies the motor nerve to the 
whole of the intestine and also ])art of the colon, and the 
pelvic nerve supplies motor hhres to most of the colon and 
the rectum. 

Intestinal Movements. — The intestinal movements are 
inrtuenced by many drugs either througli the nervoiis mecha- 
nism, through the muscle, or through irritation of the mucous 
memhram^, r.fj. irritant purgatives. 

T. The morenients arc increased hij (1) parasympathetic 
stimulation, c.f/., by ])ilocarpine, physostigmine, loheline and 
choline. Hicse act through the vagus endings independently 
of the Auerbach’s plexus and the sympathetic a])paratus. 
Choline being normally present in many tissues, it is generally 
believed that it assists in maintaining the activity of the gut. 
(2) Acting directly on the muscle, as ])ituitary extract, 
lea<l and barium salts and histamine. Rarely by digitalis and 
hormonal (extract of spleen). Strychnine acts on the muscle 
and by stimulating rellex excitability of Auerbach’s plexus. 

TI. The niorenienfs are diminished hfj (1) nicotine, which 
stimulates the sympathetic ganglia; (2) adrenaline, stimulat- 
ing the sympathetic endings; (3) atropine and hyoscine, by 
dex)ressing the vagus (parasympathetic) ; (4) morphine, papa- 
N erine, l)enzyl benzoate, volatile oils and chloroform, by act- 
ing locally; and (5) bismuth salts, calcium and kaolin, by 
acting as mechanical protectives. 

N’iolent and irregular intestinal movements occur in colic 
and are relieved by belladonna and opium, llelladonna is often 
combined with purgatives to check irregular movements of 
the gut and griping. In intestinal paresis pituitary extract 
and physostigmine are used subcutaneously. The movements 
are inhibited by anaesthetics or retlexly through the sympathe- 
tic. Any interference with the })eritoneal cavity is followed by 
inhibition, as for instance postoperative paralysis of the 
intestine after abdominal operation. 

Intestinal Antiseptics. — Since in most bacterial infec- 
tions of the intestine the colon and the lower i>art of the 
small intestine are involved, intestinal disinfection implies 
<iisinfection of these parts, l^ie seat of infection may be in 
the bowel wall itself, or the septic process may occur in the 
contents of the intestine. In either case the results have 
been disappointing and a drug strong enough to produce 
any bactericidal effect has an injurious action on the tissues 
of the gut. Intestinal antiseptics should possess the follow- 
ing qualities, viz.— (1) should be relatively non-toxic even 
if absorbed ; (2) should act in an alkaline medium and in the 
presence of organic matter ; (3) should not be destroyed in 
the upper part of the intestine and should have no injurious 
•effect on the intestinal mucous membrane ; and (4) should 
not interfere with the normal bacterial action of the intesti- 
nal mucosa. Such an ideal antiseptic is difficult to obtain 
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and the so-called antiseptics have no such effect. In fact 
Schutz has shown that the healthy intestinal mucosa, which 
normally possesses germicidal action like other mucous 
membrane, becomes devoid of this property by the use of 
antiseptics and purgatives. Intestinal disinfection there- 
fore is very difficult to produce, and it has been found almost 
impossible to cause even a diminution of the bacterial growth 
with certainty. Being slightly soluble, salol has often been 
used, which splits into ])henol and salicylic acid in the gut. 
Salicylic acid, menthol, naphthol and thymol have been 
found effective experimentally. Fatty acid ester of thymol 
has been found effective in certain infections. Calomel is 
largely used as intestinal antiseptic ; it acts not by any bac- 
tericidal action but by expelling the putrefying contents of 
the gut. Drugs which adsorb bacteria and toxins are some- 
times more useful than many of the reputed intestinal disin- 
fectants. Thus kaolin, which forms a coating on the whole of 
the intestinal mucosa, is used in the treatment of cholera and 
by its adsorbent effect prevents absorption of toxins. By 
irrigation of the colon with antiseptics some disinfection can 
be produced locally. 


GROUP IX 
PURGATIVES 

Purgatives, Cathartics, Evacuants, or Aperients are drugs 
'which cause evacuation of the bowels. The act of defieca- 
tion is accompanied by increased peristaltic contraction of 
the rectum and opening of the internal sphincter of the anus. 
It is not possible to detinitely ascertain what normal impulse 
in the rectum produces the initial rellex for defecation, 
possibly a certain amount of fullness and consistency of its 
contents form the necessary stimulus. Purgatives act either 
(a) by increasing the volume of the uon-lIbstTfMbTe matei^^ 
(?>) by preventing the absorption of water ; (c) by irritating 
the sniall and large intestine, and thus retlexly increasing 
peristalsis ; and (d) by stimulating the neuro-muscular 
mechanism directly. The contents of the small intestine 
are poured out through the ileo-cmcal valve in an almost 
tiuid condition, and the formation of the ftecal masses takes 
place during their long stay in the large intestine. A drug, 

. therefore, which would simply increa se the peris taltic move- 
^ ments of the i ntestine may give riseHto water y evacu atioh 
bxJilirrying the contents into the rectum wilTibut giving Whe 
for absorption of the fluid ; on the other hand the accumu- 
lation of a large quantity of fluid in the intestine reflexly 
excites peristalsis. 

Many drugs cgjig e loosenesa of the bow els, but since they 
) act as powerful irritan ts they are not used as purgatives . 
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An ideal purgative should not have any other effect except 
on the intestines, it should not irritate the stomach, but 
should become active only when it reaches the intestine. 

It should not be easily absorbed or absorbed so slowly that 
it can exert its effects throughout the intestine. 

Some purgatives act mechanically, due to their bulk , and 
distending the bowel red exly induce tlie need of evacuation. 
They are harmless and no n-i rritant and may be continued 
for a long time without any disadvantage. They are use- 
ful in habitual constij)ation and in cases where there is a 
(leliciency of sullicient ballast to form the hecal mass. C'hief 
of these are agar-agar, cereals, rujuid parailin, ispaghula, 
llael, etc. 

Different purgatives act on different i)arts of the intestine. 
Castor o il, for instance, acts on the small intestine, liaving 
little or no effect on the colon. Aloes, senna and other 
anthracene purgatives act entirely on the large intestine 
without producing any effect on the movements of the 
stomach and small intestine. They, therefore, take longer 
time to a(‘t. The drastic purgatives increase the peristalsis 
of both the largcCand small intestines, and in large doses 
cause accumulation of fluid within the intestine. 

Atony of the muscles of llie intestine follow^s the use of 
moat purgatives with consequenf after-constipation. This 
effect is more marked after castor oil and rhubarb which 
contains rheo-tannic acid. 

Home purgatives cause evacuation when given subcutane- 
ously, while croton oil Avhen rubbed on the skin also acts 
as a purgative. Henna, aloes and colocynth belong to the 
former group. But these effects are not due to any specific 
action on the bowel but in all probability result from their 
excretion into the intestine. Others again, not ordinarily 
used as purgatives, act as such wdien given subcutaneously 
by their special selective affinity on the nervous system 
or mu scle. To this class belongs pilocarpine, choline, apo- 
cod^ine and physostigminc. These act by stimulating the 
vagus endings. Pituitary extract acts on the muscle 
directly. 

Therapeutics.— The purgatives are used (1) to remove 
fecal accumulation in cases of constipation ; (2) to drain 
serum from the blood in cases of cardiac, renal and hepatic 
dropsies ; (3) to lower the temperature in fevers ; (4) to lower 
the blood-pressure in apoidexy and cerebral congestion 
(5) to prevent straiffing in persons suffering from piles,lp 
aneurism or hernia ; (6) to expel bile and help the passage 
of biliary calculi; (7) to remove from the blood certain 
excrementitious matters, such as urea, uric acid, etc. ; and (8) 
to remove irritating or otherwise harmful substances from 
the intestine, as in food poisoning, intestinal putrefaction, 
and in diarrhoea due to undigested fbod material. 
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The purgatives are classitied as follows : — 

Class A : Those acting by selective affinity on the neuro-inuscular apparatus 

Pilocarpine, Physostigmine, Pituitary Extract, Choline, Apocodeine and 
Hormonal. These drugs when given liypodormically stimulate the motor 
nerves or the muscle and act as purgatives. 

Clas.s 11 : Those acting by increasing tiie volume of rion-absorbable material in 
the intestine ... - 

jl. Whole meal bread, Fruits, Oat Meal, Agar, Paraffin, Isuphgul U/.r.), Bael (q.v.) 
•J. ^ 5 aline purgatives : these act by interfering with absorption 

Sulphate and Phosphate of Sodium, Acid Tartrate of Potassium, Sodium 
Potassium Tartrate, Sulphate, Carbonate and Oxide of Magnesium 

Class C : Those acting as irritants 

1. Laxatives : Tamarinds, Cassia, Manna, Castor Oil, Sulphur Ki/.r.) 

2. Anthracene purgatives : Aloes. Rhubarb, -Senna, Cascara, Phenolphthalein 

3. Drastic purgatives : Scammony, Jalap, Croton Oil, Colocynth, Kaladana 

Turpeth (// r. i 

4. So-called cholagogm^ purgatives : 'riiere are really no cholagogues except- 
ing bile and Idle s.'ilrs. All others .simplj^ aef by hurrying the contents of 
the intoistine by iiunc'insing peristalsis and thus preventing realisorption of 
hile. 'I’lioy are— Podophyllum, Euonymus, Iridin, Mercurials 

1. Saline PtriteiATiv es 

POTAS^II TAKTKAS AVIUI S 

Ac*i(l Potassuim Tartrate. IvtUHsOb 

Syn. Piiritied (h'eain of Tartar; Potassiimi Hitartrate. 

Source. -I’repared from the enide cream of tartar whicli i.s deposi- 
ted during the fermentation of ^rapo juice. ( 'outains not Jess than 
99.5 p.c. of pure potassium liydrogen tartrate. 

Cnaracters. -In jjritty, white crystalline powder, or col()nrl(\ss, 
opaque crystals. Tjiste, pleasant and acid. Sohtfnlittj. ~ 1 in ‘220 of 
water, not in alcoliol (90 p.c.). 

B. P. Dose. —15 to 60 grs. or 1 to 4 grms. 

Enters into. The preparation of (’onf. Snlph., Pulv. .laiap. ( o. 

NOX-OFFICI AL Prep AK ATIOX 

1. Potus Imperialis, B.P.C. iSyn.— Imperial Drink.— XcMX. pot. tartinte 40 grs.. 
citric acid? grs., sucrose 1 oz., oil of lemon :i ms., tr. of lemon 50 ms., water ij.s. 
20 oz. 


SODIl ET POTASiiSIl TARTKA.^ 

Sodium Potassium Tartrate. KNaC4H4()6,4n2() 

Syn. -Soda Tartarata ; Rochelle .Salt; Seij^nette^s Salt, 

Source.— Xeutralise acid potas.siarn tartrate with sodiiun carl»onate. 
Contains not leas than 99 p.c. pure sodium potassium tartrate. 

Characters.— Colourless crystals, or a white crystalline powder ; 
taste, saline and cooling. Soluble in 1.5 parts of water, forming a 
clear, colourless solution ; almost insoluble in alcohol (90 p.c.). 

B.r. Dose. -120 to 240 grs. or 8 to 16 grms. 

Official Pbeparatiok 

1. Pulvis Effervescens Compositus. Pw/yis Sodee Tartaratce 

Bffervescens ; Seidlitz Powder.-- Dissolve. No. 1 powder in a tumbler of 
cold or warm water ; add No. 2 powder. To be taken while effervesc- 
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NODIl NlJliPllA.S 

Sodium Sulphate. Na 2 S 04 ,lhn 20 

Syn. — (Uauher\s Salt. 

Source. Ohtainod by the interaction of sulphuric acid with sodium 
chloride. 

Characters. In colourless, odourless crystals ; taste, bitter and 
saliiK*. Ettiorescent in dry air. >S’o/uft/c in 11 parts of water, insoluble 
in alcohol (90 p.c.). 

B.P. Dose. 30 to 240 grs. or 2 to 16 grms. 

Or FICI AL PltKUAUATIOX 

J. Sodii Sulphas Effervescens. B.P. Dose.— 60 to 240 grs. or 4 
to 16 grms. 


XoN-OFFIOIAL PkEPABATIONS 

1. Sodii Magnesii Sulphas Effervescens.— I ntrodiK'ed l).v Mai-tiiidah* :is a 
.sub.stitulo fo!* Iit4nff(tiii Jnnoa and I*nllna trators. l>osr.—A teaspoonful or more, 
taken in half a tumbler of water half an hour hefoi e breakfast. 

U. Sal Carolinum Factitium, B.P.C. Syn.—Aiiijirial CnrUhnd /S'tf 7/.— Sodium. 
Sulphate 55, rotas.sium Sulphate 1, Sodium Chloride Id, Sodium (’arbonate ;3.5. 
.‘to to <10 orj-y. i,i warm water. 0.5 p.c. .solution r(‘s(‘ml)les Carlshad irater. 


NOUII PIIOSPIIAN 

Sodium Pbosphato. Na2lTP()4,121T2< > 

Syn.— 1 d-soditun Hydrogen Phosphate, 'fasteless Purging Salt. 

Source. Prepared by llie interaction of sodium carbonate and acid 
calcinni phosphat<‘. ('ontains not less than 99 p.c. of pure disodium 
hydrogen phosphate. 

Characters. ( ’oloiirl(*ss, t‘ltiorescent. crystals. SoJuhilifif.—l in 7 of 
cold water. 

B.P. Dose. -30 to 240 grs. or 2 to 16 grms. 

< llFICIAL PrEPAKATIOX 

1. Sodii Phosphas Effervescens. B.P. Dose. 60 to 240 grs. or 4 
to 16 grms. 


.soi>ii VMU^HVUAH 

Acid Sodium Phosphate. NaH2P04,2H20 

Syn. Sodium Di-hydrogeu Phosphate; Sodii Biphosphas, T.S.P. 

Source. -Obtained fty the combination of sodium phosphate with 
phosphoric acid. Contains not less than 98 p.c. of pure sodium di- 
nydrogen phosjihate. 

Characters. —'fra nspa rent, colourless, crystals, or a crystalline 
powder. Taste, saline and acid. Solvhh in 1 ])art of water. 

B.P. Dose. - 30 to 60 grs. or 2 to 4 grms. 


PHAHMAPOLOttY OF S VTANE PURCJATIVES 

Under this head are included the sulphate and phosx>hate 
of sodium, the acid-tartrate of potassium, sodium potassium 
tartrate, and sulphate of magnesium, which, because of their 
low absorbability from the intestinal tract, disturb the osmotic 
balance between the bowel contents and the surrounding 
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tissues. It has been found that certain salts are absorbed 
readily through the intestinal tract, and that this depends 
upon the nature of the ions of which they are composed. 
Among those that are absorbed very slowly are the cations, 
calcium, magnesium, and the heavy metals ; and the anions, 
phosphates, sulphates, tartrates, citrates, etc. Of these mag- 
nesium among the basic, and citrates, phosphates, tartrates 
and sulphates among the acid ions have cathartic properties. 
When both ions are slowly absorbed the effect is more power- 
ful, c.^., magnesium sulphate is a stronger f)urgative than 
sodium sulphate, because the sodium ion is more easily 
absorbed than the magnesium ion, sulphate ion being common 
in both the salts. As a rule salines do not irritate the gut like 
the vegetable purgatives unless given in large doses. The 
action of saline purgatives is due not to irritation but to 
retarded absorj)tion. 

Solutions of these salts have an unpleasant salt taste, and 
when used in a concentrated form, they irritate the stomach 
and may produce nausea. If they remain longer they promote 
transudation and secretion and therefore hely) their own dilu- 
tion. By means of a ca*cal listula it has been shown that if 
an isotonic salt solution and a solution of sodium sulphate be 
administered by the mouth, little or none of the former 
reaches the csecum, while most of the latter solution escapes 
by the fistula, only about 10 to 20 p.c. being absorbed by the 
stomach and intestine. It is evident therefore that if any 
of the cathartic salts be used, from 80 to 90 p.c. of the fluid 
reaches the large intestine where it remains nnabsorbed. 
The catharsis is due to the large bulk of the fluid which 
distends the bowel and induces increased peristalsis. The 
intensity of action of these salts depends u])on the con- 
centration of the solution in which they are administered. 
For instance, if the salt is freely diluted more of the fluid is 
absorbed and less reaches the large intestine. Whereas if 
the solution be hypertonic it will draw fluid from the blood 
into the intestine, due to its higher osmotic pressure, and the 
blood gives up its fluid without any sufticient comxiensation of 
salt until the solution becomes isotonic. A large amount of 
fluid thus accumulates with the resultant evacuation. Boas 
on the other hand asserts that the catharsis is less powerful 
when the solution used is more concentrated, and that the 
salt is more prone to be absorbed and to produce systemic 
effects. He reports several cases of poisoning from concen- 
trated doses of magnesium sulphate. It must be borne in 
mind that purgation is produced only if the intestine is able 
to furnish a sufficiently large amount of fluid, which depends 
upon the amount of water present in the blood and tissues. 
It takes a longer time to produce purgation if a hypertonic 
solution is used, as its entrance into the duodenum causes 
closure of the pylorus, and the dilution results practically 
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only from gradual secretion of the digestive juices. It may 
therefore take many hours before the quantity becomes large 
enough to produce an evacuation. A dilute solution on 
the other hand may cause a liquid stool, provided a large 
amount of it rapidly passes into the large bowel. If however 
there be no evacuation, the salt is absorbed into the blood 
and excreted by the kidneys and acts as a diuretic. MacCallnm 
has suggested that salines act by precipitating calcium in 
the tissues and so neutralise its depressing action. The 
stool generally consists of 

(1) the salt and the fluid derived by transudation, and 

(2) some of the unabsorbed gastro-intestinal contents. 

Bayliss and Starling have shown that the passage of 

liquids along the intestine is different from that of solid or 
pasty matter. Whereas solids stimulate peristalsis, liquids 
simply generate rhythmic intestinal segmentations ; the 
result being that while the liquids pass along, more or less 
of the solid contents of the intestine are liable to be left 
behind. Hay has shown that when sulphate of magnesium 
is used for a long time it is excreted as sulphate in the 
urine in combination with sodium and potassium, thus reduc- 
ing the alkali reserve of the body. 

Theraim:iiti( s of Balink Purgatives 

The saline i)urgatives are extensively used in cases of 
constipation, chiefly habitual constipation, as by increasing 
the fluidity of the intestinal contents they facilitate the 
expulsion of hard and dry ffcces. They are however of little 
use in spastic constipation where drugs of the anthracene 
group are more useful. They are taken freely diluted in 
warm water, first thing in the morning, or the sulphate or 
the tartrate may be taken in the effervescing form. Sodium 
sulphate is the active principle of many natural mineral 
w’^aters, e.g., Carlsbad, Marienhad, Tarasp, and Condal waters, 
w^hile in combination with magnesium sulphate it occurs in 
Aesculap, Hunyadi Janos, Pnllna, Apenta and Kissingen 
wafers, Friedrich shall water contains sodium chloride in 
addition to the above mentioned ingredients. These mineral 
waters may be taken with advantage in chronic constipa- 
tion. When a complete evacuation is required they are 
generally combined with some vegetable purgative, as pulvis 
Jalap. CO., mistura sennm co. When we want to drain out 
fluid from the body as in dropsy, pleurisy, ascites, etc., 
salines are either used in concentrated solutions, or given 
with some drastic purgative like jalap, where the effect of 
the latter drug reinforces the hydragogue action. As these 
salines are not cleansing, it is customary to precede their 
use by a vegetable or mercurial purgative. The usual prac- 
tice is to give a dose of calomel or blue pill at night and to 

22 
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follow it up in the morning with a dose of black draughty 
Seidlitz powder, Glauber’s salt, Epsom salt, or some natural 
mineral water. Saline purgatives are extremely valuable in 
relieving portal congestion, and constipation associated with 
gout and uric acid diathesis. 

Sulphate of soda is considered almost a spccitic in bacillary 
dysentery, and being less irritating than the sulphate of 
magnesium, is largely used in this disease. Sometimes the 
two salts are combined together. Ei)som salt is «aii excellent 
purgative to counteract tlie constipating effect of iron in the 
treatment of anjemia. 

In many cases the saline ])urgatives reduce the febrile 
temperature, and although they have no special action as 
intestinal antiseptics, they often reduce intestinal putrefac- 
tion by expelling the decomposing hecal matter. 

The dift'erent mineral waters are often used daily to reduce 
body weight and to lower blood-pressure. In the form of 
imperial drink the acid potassium tartrate is largely used 
by fever patients as a cooling and refreshing drink. 

Sodium phosphate being mild and almost tasteless is 
suitable for a delicate stomach and for administration to 
children. Acid sodium phosphate being the natural acid of 
the urine, is largely used to render the alkaline urine acid in 
30 gr. doses. It is successfully used in the treatment of 
oxaluria and cystitis, particularly when due to 1>. coli 
infection. 


2. Laxatives 

ACIAK 

Agar 

Syn. —A giir-agar. 

Source. —A dried gelatinous sulistaiice obtained fnoiii (Helidlum 
cornenm^ (r, cartilnfjineum, and other (dosely allied Khodophyceje. 

Characters. — In slender, translucent, nearly colourless, lustrous 
strips, 4 millimetres wide, or llattened yellowish bands about 4 centi- 
metres wide; or a greyish-white powder; swells to a gelatinous mass 
when immersed in water. Insohihle in cold water, soluble in 100 parts 
of boiling water which forms a stiff jelly on cooling. 

B.P. Dose.— 60 to 240 grs, or 4 to 16 grms. 

PHARMA(X)L0GY and Turrapeuttcs 

Agar is largely used for preparing culture media for 
bacteriological purposes. It is tasteless, and when boiled 
with water or milk (1 in 200) forms into a jelly which may 
be given to invalids as food. Given internally mixed with 
milk, fruits or any other vehicle it is not absorbed by the 
digestive juices and passes through the intestinal canal 
almost unchanged, only about 8 to 27 p.c. being utilised. 
During its passage through the gut it draws moisture and 
iitcreases in bulk which stimulates peristalsis and acts as a 
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mild laxative, making the stools soft and bulky. It is valu- 
able in habitual constipation, and may be combined with 
liquid paraffin or cascara. 

TAlHAlfliriirN 

Tamarinds 

Source. ( ’onsists of tlie fruits of Tamar itidns indica, freed from 
the brittle outer part of the pericarp, and preserved with suj^ar. 

Characters. A reddish-brown, moist, sugary mass, containing 
strong fibres, and brown shining seeds, each enclosed in a membranons 
coat. Taste, agrei'able acid ; odour, fragrant and fruity. 

Composition.— (1 ) Tartaric acid^ 10 p.c. and acid potassium tartrate^ 
8 ]).c. (2) iUtric^ acetic and other acids. (8) lurert su(iai\ 25 to 40 p.c. 

Enters into.- < ’onfectio seniuv. 

PllAUMA(K)L(KlY AM) TlIKUAPKUTrCS 

As a refrigerant, tamarind wliey (tamarind 1, milk <30) is 
given as a driilk in fevers. It is a mild laxative, and when 
spread on bread and butter forms a ])leasant i)urgative for 
child ren. 


C’AS^ilAK 

Cassia 

Syn. Cassia* Pul pa. 

Syn. I.V. Snudalcr afan Ueng. Amaltas^ Hind. 

Source.— 'fhe jmlp obtaineil from the Cassia Pods by percolation 
with water, and (‘vaporation on a water-bath to the consistence of a 
soft extract. 

Composition.— (1) A Pnnjatire priuciple allied to cathartic acid. 
(2) Su(iai\ about TiO p.c. 

B.P. Dose. - 60 to 120 grs. or 4 to 8 grm. 

Uses. Cassia pulp is never given alone on account of its griping 
prop(*rties, luit with senna in the form of confection of senna. 

MAAIVA, lUS.r. 

(Not official) 

T3ie dried saccliarine exudation of an i\sh-trcc^ Fraadnus Oruus^ 
Contains 00 p.c. mannite. Yields not less than 75 p.c. of anhydrous 
alcoliol si)lnl)le extractive when extracted a\ ith boiling 00 p.c. alcohol 
by volume. 

Dose. U,S.P.~lo grm. or 4 dr. 

Manna is a mild laxative by virtue of its sugar. It is largely used 
for cliildreu and delicate women, in hot milk, or in combination with 
other purgatives. 

0I4KUM ni€jm 

Castor Oil 

Syn. l.Y .—Bheranda Tel, Heng. Arand Tel, Bendi Tel, Hind. 

Source.— The oil expressed from the seeds of Ridnus co^nmunis. 

Characters. -V^iscid, nearly colourless, gr faintly yellow. Odour, 
faint; taste, bland at tirst, acrid and unpleasant afterwards. Sp. gr. 
0.958 to 0.960, Solubility, —! in 31 of alcohol (90 p.c.). 
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Charaoters of the seeds.— Oval, compressed, shining, marbled with 
reddish-brown or black-brown spots or stripes. Kernel white, albu- 
minous, enclosing a large dicotyledonous leaf. 

Composition. — The cliief constituent is (1) Eicinolein, a mixture of 
gl> cerides of ricinoleic and isoricinoleic acids. (2) Bicinoleic acid, a 
viscid oil, believed to be the purgative principle. (5) Glycerides of 
stearie and dihydroxy stearic acid. 

B.P. Dose.— 60 to 240 ms. or 4 to 16 mils. 

Pharmacology 

Externally . — Like almond oil and olive oil, castor oil is 
bland and unirritating. Rubbed into the skin, or injected into 
a vein or the rectum, it purges. It increases the secretion of 
milk when applied to the breasts, but poultices of the leaves 
of the castor oil plant are more effective. 

Internally. Gastro-intestinal tract. — Its local action on 
the stomach is the same as on the skin, unless it is rancid 
when it causes nausea, eructations and vomiting. It acts by 
the formation oi alkali ricinoleate as a result of saponifica- 
tion in the duodenum, gently stimulates the intestinal glands 
and peristalsis, and is a painless, s])eedy, certain and fairly 
mild purgative operating within 2 to 6 hours. The stools 
are two to four in number, soft or semiliquid, but not watery, 
the oil being expelled with the last ones and occasionally 
causing griping. A portion of the oil is no doubt absorbed 
and when excreted by the mammary gland it may cause 
purgation to suckling babies. Some patients get habituated 
to its use, and in others it sets up after-constipation like 
rhubarb. X-ray examination after castor oil has shown that 
the colon becomes flaccid and does not recover its normal 
tone and mobility for two to three days. This possibly 
explains the cause of after-constipation. 

Therapkutks 

Externally . — It may be used like olive or almond oil. A 
drop of castor oil let fall on the conjunctiva allays 
irritation caused by a foreign body. It is employed as a basis 
of many hair-oils and pomades. 

Internally . — It is the safest and best purgative for 
children, the old and infirm, delicate females, women during 
and after pregnancy, and persons subject to piles and fissure 
of the anus. In abdominal operations, pelvic diseases, 
peritonitis, fevers, especially in the constipation of typhoid 
fever, castor oil is the safest purgative to be used. Diarrhoea, 
infantile or otherwise, caused by indigestible or undigested 
food, yields to a dose of castor oil witli or without a minute 
dose of Tr. Opii. It is an excellent remedy for acute dysen- 
tery, when given with opium which prevents griping, at the 
: very onset. (Castor oil 1 to 3 drs. and Tr. Opii 6 to 16 ms.). 
Similarly in small doses (16 to 30 ms. with 6 to 10 ms. of Tr. 
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Opii emulsified) it is serviceable in the chronic variety. As 
an enema it has been given with success in impaction of the 
large intestine and rectum. 

Dosage and mode of administration.— It has been 
observed thJit a minimum dose of 30 ms. and a maximum 
dose of 8 ozs. are required to open the bowels of an adult. 
As a rule it is rarely necessary to use more than 4 to 6 drs. 
for a single dose to an adult. Children can bear sometimes 
large doses. A small teaspoonful is not a large dose for a 
new-born babe. The disagreeable smell and greasy and 
sickening taste can be very well covered by emulsification 
with mucilage of acacia, or with yolk of eggs, or by giving 
in capsules. The oil must be warmed in cold weather, 
before administration. Taken floating on hot coffee, or half 
a teacup of warm water drunk two hours after a dose of 
the oil often helps its operation. Food retards or delays its 
action. A few drops of oil of turpentine mixed with the oil 
increases its purgative effect. ^ v A 

3. A^thhacenk Pukgatives 

The drugs of this grouj) — aloe, rhubarb, senna and 
cascara — owe their properties to the presence of anthracene 
(CuHio) derivatives of anthraquinone. All contain emodin 
or trioxymethylanthraquinone ; rhubarb and senna also 
contain chrysophanic acid or dioxymethylanthraquinone, 
which colours the urine yellowish-brown. They have an 
excellent action, being neither too mild nor too strong a 
purgative. The synthetic preparation, phenolphthalein, has 
a similar composition and is considered under this heading. 
All these are valuable in habitual constipation, especially 
that of atonic tyx)e, but are not so good in spastic constipa- 
tion, and in the presence of acid fermentation in the intestine 
there may be no cathartic eflect. As a rule they do not act 
so well, or may fail in the absence of bile, but they may be 
made active by the addition of soap or an alkali. Their 
main action is on the large intestine, consequently they take 
about 10 to 15 hours to produce their effect. Since they act 
by increasing the contraction of the intestinal muscles they 
ofteix cause griping and they are largely combined with 
belladonna, hyoscyamus '^r ‘^ome volatile oil. 

AliOK 

Aloes. N,0, Liliacece 

Syn. .—Musahar, Beng., Hind. 

Source.—The liquid, evaporated to dryness, which drains from the 
leaves cut from various species of Aloe. Known in commerce as 
Cape, Curacao, Socotrine, or Zanzibar aloes. 

Characters.— Dark-brown or greenish-brown glassy masses ; trans- 
parent in thin fragments (Cape aloes) ; or dark chocolate brown, 
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opaque masses with a dull, waxy, uniform fracture ((hiracao aloes) ; 
or hard, dark-brown, opaque masses with an uneven porous fracture 
(Socotrine aloes) ; or dark reddish-brown, opaque masses with a 
nearly smooth and slightly porous fracture (Zanzibar aloes) ; odour, 
characteristic; taste, nauseous, bitter. - Almost entirely 

in alcohol (60 p.c.). • 

Composition.— (1) A crystalline glycoside Aloln (Harbaloin). (2) 
Aloe-emodin^ or trioxymethylanthraciuinone. (8) Resin, (4) Volatile 
oil, gallic acid, a trace. 

B. P. Dose.— 2 to 5 grs. or 0.12 to 0.3 grm. 

Enters into.— Pil. Hhei Co., Pil. (’olocyntli. et Hyoscyaiii., Tr. 
Benzoin. Co., and the 


Official Prepakations 

1. Pilula Aloes.— B.P. Dose.— 4 to 8 grs. or 0.25 to 0.5 grm. 

2. Pilula Aloes et FerrL— About ;i gr. iron sulphate in each S gr. 
pill. B.P. Dose.— 4 to 8 grs. or 0.25 to 0.5 grm. 

3. Pilula Aloes et Asafoetidae.— 2i gr. aloe lin each 8 gr. pill. B.P. 
Dose.— 4 to 8 grs. or 0.25 to 0.5 grm. “ 


AI.OINIIM 

Aloin 

Source.— A mixture of crystalline principles obtained from aloes. 

Characters. — A pale yellow microcrystalliiK* powder; inodorous; 
taste, bitter. SohihilUg. — Almost entirely in water, in alcohol (90 p.c.). 

Composition. -Barbaloin and isobarhaloin in ecpial i)roportions. 
BarbaLoin is a methgl-anihraquinone derivative of a glycosidal 
character 

B.P. Dose.— i to 1 gr. or 0.015 to 0.6 grm. 

Pn ARMA(’OLOGY 

Externally . — The activity of aloes is due to aloin. On t he 
unbroken skin it has no action, but is absorbed from a 
denuded surface whicli it stimulates. If sprinkled over an 
ulcer, it causes ymrging. 

Internally. Gastro-intestinal canal.— In minute doses, 
aloes acts on the stomach as a stomachic, bitter tonic. Its 
action is not so marked on tlie small intestine, beyond 
slightly increasing the flow of bile, but it powerfully stimu- 
lates the muscular fibres of the colon, and slightly increases 
its glandular secretion. Therefore it is a cathartic, but its 
action is slow, taking 10 to 12 hours to purge. Large doses 
do not necessarily act earlier, but operjite more violently and 
are accompanied by pain, griping, tenesmus and even bleed- 
ing from the rectum. In moderate doses the stools are soft, 
dark-coloured and formed and in large doses they are li(|uld. 
The slowness of its action is believed to be due to the fact 
that aloin cannot produce catharsis unless it is decomposed 
in the intestine into a more potent product by admixture 
with bile. Soap or alkalies combined with it help its solu- 
tion, and to a certain extent prevent griping. The griping 
is caused by the irregular contractions of the colon. It 
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increases the vascularity of the rectum, therefore the cons- 
tant use of aloes may cause hemorrhoids. When given as 
-an enema it kills thread-worms. Aloin causes less griping. 

Uterus. — Aloin injected into animals stimulates uterine 
muscle, and its administration by the mouth is followed by 
increased contraction. Moreover by stimulating the pelvic 
circulation it causes congestion of the uterus. It is therefore 
an emmenagogue and may act as an abortifacient when given 
to pregnant women. 

Elimination. — Emodin is excreted in large (|uantities with 
the milk, for suckling babies arc purged when it is given to 
their mothers. Aloes is also eliminated to a slight extent 
with the urine. 


Tiikuapkutics 

KxfernaVjj . — The Indian bazaar aloes {mnsahar) with 
turmeric or opium made into a paste is considered by the 
])eople of India as an effective remedy for contusions and 
swellings, but it remains to be i)roved how far it is beneficial 
in this respect. 

Tnfenialhj. Gastro-intestinal tract.— Aloes is reckoned 
as a valuable purgative in chronic and habitual constipa- 
tion, for it does not cause after-constipation, and gains 
instead of losing its act ivity by repetition. It is ordinarily 
given in the form of a pill with rhubarb, nux vomica, ipecac- 
uanha or colocynth. Its griping ])ro])erty is corrected by 
carminatives and extract ot* belladonna or hyoscyamus. An 
enema of aloes may be used as an anthelmintic. 

Female diseases.— Aloes is given with success in amenor- 
rluea and delayed menstruation, especially when associated 
with dyspepsia and chronic constipation. When given with 
iron as Pilula Aloes et Eerri, it is very serviceable in anaunja, 
chlorosis and amenorrluea of young girls. 

Caution. — Aloes is contra-indicated in pregnancy; irrit- 
able conditions of the pelvic organs, especially rectum, luemor- 
rhoids, menorrhagia, and during the nursing period of 
mothers. 

Prescribing hints. — Aloes is ordinarily given in the form 
of a pill. Aloin gr. 1, Strychnine Sulph. gr. 4, Pulv. Ipecac, 
gr. 6, Ext. Belladonna gr. 1^., M. Divide into 20 pills. One pill 
daily in habitual constipation after dinner. Extract of 
liquorice disguises its nauseous taste. 

lillEUM 

Rhubarb 

Syn.— Rhei Rhizoma ; Turkey Rhubarb. 

Source.— Rhizome of Rheum palmatum^ and other species ot Rheum, 
•cultivated in China and Tibet, deprived of most of its bork, and dried. 

Characters.— In compact cylindrical, barrel-shaped, conical or 
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planoconvex, or irregular pieces. The surface sometimes covered 
with a bright yellowish-brown powder. Hounded or angular, smooth,, 
showing beneath dark red lines, intermixed with the reddish-brown 
substance of the root, usually presenting small scattered, star-like 
marks. Frequently the pieces are bored with a hole which sometimes 
contains tiie remains of the cord used to suspend them while drying. 
The root is hard and compact presenting a marbled, rod and white 
appearance. Odour characteristic, aromatic. Taste, bitter, sliglitly 
astringent. 

Composition.— (1) Chrifsarobin is the chief, and is the colouring 
and purgative principle. (2) Chrysophanic acid, or dioxymethylan- 
thraquinone, probably formed by the oxidation of chrysarobin. (3) 
Emodin, or trioxymethylanthraqiiinono. (4) Eheo-tannic acid. (5) 
Oxalate of lime. (6) Other substances, as rheumic acid, resin, starch, etc. 

B.P. Dose.— 3 or 15 grs. or 0.2 to 1 grm. 

Official Preparations 

1. Pilula Rhei Composita.— About 2 grs. rhul)arb in 8 grs. B.P. 
Bose.— 4 to 8 grs. or 0.25 to 0.5 grm. 

2. Pulvis Rhei Compositus. Syn.—Grefjory's Powdet\~-15 grs. in 
60 grs. B.P. Dose.— 10 to 60 grs. or 0.6 to 4 grm. 

3. Tinctura Rhei Composita.— 10 p.c. B.P. Dose. —30 to 60 ms. or 
2 to 4 mils. 


Pharmacology 

Externally . — The percentage of chrysarobin in rhubarb is 
not enough to produce any local action by direct application. 

Internally. Alimentary canal.— Rhubarb tinges the saliva 
and increases its flow. In small doses (2 to 5 grs.), it stimu- 
lates the secretion of the gastric juice and the peristalsis of 
the stomach. It is therefore a stomachic and tonic. In the 
intestine, it performs two definite functions. (1) In large 
doses (20 to 30 grs.), it increases the secretion of the intes- 
tinal glands and the peristaltic movements, and thus acts as 
a mild purgative. This is the result of the effects of chryso- 
phanic acid and emodin, both anthraquinone derivatives. 
Purging occurs within 4 to 8 hours often accompanied by 
griping, and the stool is liquid and yellow, the colour being 
derived from the excess of bile and chrysarobin, the pigment. 
(2j After opening the bowels, the rheo-tannic acid constipates 
by arresting the glandular secretion of the intestine. This 
astringent action may also be produced by small doses of the 
drug, but the action of rheo-tannic acid is slower than that of 
chrysarobin. 

Elimination.— Chrysarobin has been found in the milk, 
and largely in the urine, both of which are coloured by it. 
Large doses may even lead to irritation of the kidney. It 
makes the milk bitter and purgative. Rheo-tannic acid is 
excreted by the bowels. 

Therapeutics 

^ Internally . — Rhubarb is largely employed as a stomachic 
and laxative in infantile ailments. It is an excellent remedjr 
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for the dyspepsia of children, especially when caused by a 
faulty diet. It expels undigested food, and produces first a 
soothing and afterwards an astringent effect. Goodeve’s Eed 
Mixture (see p. 100) is largely employed for this purpose in 
this country. In fact, it is one of our every day nursery reme- 
dies. Similarly, it is most effective in controlling infantile 
diarrhma, produced by undigested food, or other irritating 
matter ; here we look for the after astringent effect. Gregory’s 
powder, which may be administered with milk, is a very useful 
aperient in many gastric and abdominal troubles of children. 
As a pure purgative it cannot be prescribed alone, on account 
of its griping and after-constipating properties, but combined 
with an equal quantity of soda, or with other purgatives, as 
Pil. Khei Co., it may be given for this purpose. A full dose 
of Gregory’s powder often cuts short an attack of mucous 
diarrhoea or dysentery, if given at the onset. 

8KNNAE FOL.lL]II 

Senna Leaf 

Source. - Consists of (Irird leaflets of Cassia acutifolia (Alexandrian 
senna), and of Cassia auffiisfifolia (Tinnevelly senna). 

Characters. Pale greyisli-green or yellowish-green, thin brittle ; 
20 to 50mni. long and 5 to 1(5 min. wide ; lanceolate or ovate-lanceolate ; 
unequal at the base with entire acute lamina; distinct veins on the 
under surface; scattered hairs on both surface. Odour, slight ; taste, 
mucilaginous, slightly bitter, and characteristic. 

Composition. — The composition is not well known. Contains 
four glycosides (1) rlieitt, (2) nloe-eniodia^ (8) Ifwmpferoh and (4^ 
isorJiamnetin, (5) Anthraglucosennin, a mixture of several substances, 
((5) ( ■athartic acid. 

B.P. Dose. — 10 to 30 grs. or 0.6 to 2 grm. 

Offk^ial Pkeparations 

1. Confectio Sennae.— 10 p.c. B. P. Dose.— 60 to 120 grs. or 4 to 3 
grm. 

2. Pulvis GlycyrrhizsB Compositus. — Senna 16 p.c. B.P. Dose.— 60 
to 120 grs. or 4 to 8 grm. 

SENNAE FRECTrs 

Senna Fruit 

Syn.— Senna Pod. 

Source.— The dried ripe fruits of Cassia acutifolia (Alexandrian 
senna pods), and of Cassia angnstifoUa (Tinnevelly senna pods). 

Characters.— Alexandrian fruit, pale green with a brown central 
area ; flat and thin, broadly oblong or somewhat reniform ; 4 to 6 cm. 
long and up to 2.5 cm. wide j rounded at the apex, base sometimes 
ending in a short stalk. Pericarp, dry membranous, with about (J- 
seeds, flattened, obovate-cuneate seeds. Odour and taste, slight. 

B.P. Dose.— 10 to 30 grs. or 0.6 to 2 grm. (4 to 12 pods). 

Official Preparations 

1. Extraotum Sennas Liquidum.— B.P. Dose.— 10 to SO ms. or 0.8 
to 2 mils. 
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2. Syrupus Seim8B.~-25 p.c. B.P. Dose. -30 to 120 ins. or 2 to 8 
mils. 

Inlusum Sennas Concentratuna.— B.P. Dose. -30 to 60 ms. or 2 
io 4 mils. 

4. Inlusum Sennas Recens.— B.P. Dose. to 2 oz. or 16 to 60 mils. 

5. Mistura Sennas Composita. Sifu,-- Black Draught. - B.P. Dose.— 
1 to 2 oz. or 30 to 60 mils. 

PllAHM.V(’()LOGY 

Senna is a laxative or brisk purgative according to the 
dose used. The anthraquinone derivatives stimulate both 
the secretion and peristaltic action of the intestines, almost 
entirely the large intestine, and produce pale yellow watery 
^itools containing some undigevSted food. It is not a chola- 
gogue. Large doses cause griping. It possesses none of 
the tonic effects of rliubarb ; on the other hand, ])urgation 
by senna does not cause subsequent constipation. It may 
however cause the urine to be red. Injected into the viens, 
it causes vomiting and purging. It is eliminated with all 
the secretions and will purge the child when given to 
nursing women. 


Ther.vpeittics 


Senna is a safe purgative in slight cases of simple 
eonstipation and foecal accumulation, but, on account of its 
tendency to gripe and nauseous taste, it is rarely given 
alone. 

It is largely used to complete the effect of (Ittodenal par (fa- 
Uves in the form of a blue pill at bedtime and black draught 
in the morning. The compound liquorice ])Owder is to be 
preferred to the black draught, as \i is a very nasty mixture. 
This preparation is largely used in habitual constipation 
and the constipation of ])regnancy. Confection of senna, 
either with or without sulpliur, is a valuable laxative in 
Inemorrhoidal conditions. • 

Prescribing hints. — The griy)ing ])roperty of the black 
draught may be prevented by adding a few minims of 
tincture hyoscyainus. In the form of compound liquorice 
powder senna is largely used as a safe mild purgative. 
Infusion of senna pods is more active and causes less grip 
ing, and is very useful in cases of habitual constipation, 
f^ix to eight pods form the usual dose. 

MAORARA 

Cascara Sagrada 

Syn. — Khamni Ibirshiani Cortex ; Sacred Bark. 

Source.— The dried bark of Rhamnus Purshiana (California buck- 
thorn). 

Characters — In quilled, channelled, or nearly fiat pieces. 1 to 2 
mm. thick, 10 to 20 cm. in length. Cork smooth, j)nrplish-brown, 
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^.linost covered with patches of silvery-grey lichens. Inner surface 
reddish-brown, longitudinally striated. Odour chanicteristic. Taste, 
nauseous, Ijitter and persistent. 

Composition. — (1) Kmodin^ and (2) an allied substance possibly 
identical with Frafiffula-eniodin, It also contains fat (2 p.c.), glucose, 
<^tc., volatile oil. C^hrysarobin or chrysophanic acid is not present. 

B.P. Dose. - 20 to 60 grs. or 1*2 to 4 grm. 

Official Prkfakations 

1. Extractum Cascarse Sagradse Siccum. B.P. Dose.— 2 to 8 grs. 
or 0*12 to 0‘5 grm. 

2. Extractum CascarsB Sagradee Liquidum.- B.P. Dose.- 30 to 60 
ms. or 2 to 4 mils. 

8. Elixir Gascarse Sagradae. B.P. Dose. -30 to 60 ms. or 2 to 4 
mils. 


PllAUMACOLOIJY 

111 small (loses (5 to 10 ms.) of the liquid extract, caacara 
has a decidedly tonic effect on the stomach, promoting 
appetite and helping digestion. In moderate doses to 1 dr.) 
it gently stimulates glandular secretion, but its action is 
upon the peristaltic movements of the bowels. Hence it is a 
laxative, producing healthy, copious and bilious stools. In 
large doses it is a gastro-intestinal irritant. 

Theuapkittk s 

Cascara is t he most valuable aperient we have for habitual 
(constipation, due to torpidity either of the liver or of the 
intestines. The dose ought to bo so regulated as to produce 
a soft, painless, natural motion every morning, and when the 
(h^sired end is gained, it should then be gradually reduced. 
The great advantage of the drug is that the dose does not 
re(iuire to be increased to maintain its action. However, for 
the successful cure of constipation it must be continued for 
at least 2 or 8 months. 

Prescribing hints.— The solid extract is best given in 
]>ills either alone or with nux vomica and aloes. The nau- 
seous taste of the liquid extract may be concealed by aro- 
matics and glycerin or aromatics and chloroform. The plain 
aromatic syrup is not an unpleasant vehicle. The elixir is a 
pleasant preparation. The uncertainty of its action is some- 
times most annoying to the physician. This chiefly arises 
from the use by the manufacturers of inferior bark or the 
barks of allied sjiecies. 

PIIF]irOI.PHTlIAL.£lNU]II 

Phenolphthalein. C20H14O4 

Syn.— Purgen. 

Source. -Obtained by heating phenol with phthalic anhydride and 
sulphuric acid, and purifying the product. 
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Characters. — A white, or yellowish- white, crystalline or amor- 
phous powder, soluble in alcohol (90 p.c.), almost insoluble in wateiv 
No odour, no taste. 

B.P. Dose.— 1 to 5 grs. or 0*06 to 0*3 grm. 

Non-offkual Preparation 

1. Tab. Phenolphthaleini Co. B.P.C.— Each contains phenolphthalein 1 gr., ext. 
belladonna sic. Vmo gr., strychnine sulphate Vsoo gr. In habitual constipation. 
Z)os«.— 1 to 5. 

Action and Uses 

Phenolphthalein in neutral solution is absolutely colour- 
less, but on the faintest trace of alkali it turns delicate pink, 
Clinically it is used as an indicator in combination with deci- 
normal soda solution, in the process of estimating the total 
acidity of gastric contents. Under the name of ‘^Purr/evV it 
has been introduced as a purgative, being specially useful in 
cases where prompt action is required. It is dissolved by the 
bile or alkali and produces a mild irritant action in the small 
intestine, but powerfully irritates the colon, producing loose 
motions without any griping in from 0 to Hi hours. t"or 
ordinary patients ^ to 3 grs. is a suflicient dose, but patients 
confined to bed may require as much as 10 grs. Part of the 
drug is absorbed and re-excreted in the bile and tlius keeps 
up its action for several days. It has no action on the 
kidneys, but a small amount is excreted in the urine which it 
colours pink if alkaline. It is very safe and efficient in its 
action, but its use is contra-indicated in cases where there is 
a tendency to piles. It sometimes causes a rash in suscep- 
tible persons. Tetra-chlor-phenolphthalein given hypoder- 
mically (0*4 grm. in neutral olive oil 20 c.c.) is excreted by 
the bile and re-absorbed from the intestine and acts as a 
purgative. 

The bromine and iodine compounds of x>benolphthalein 
(Bromo-ray and lodo-ray) are moderately opaque to X-ray 
and are used to take ])hotographs of the gall-bladder. 

4. Drastic Purgatives 

IPOMIIEA 

Iponioea 

Syn.— Mexican Scammony Root. Orizaba Jalap Root. 

Source.— Dried root of Ipomoea orisabensis. 

Characters.— In irregular, tough or fibrous pieces, of varying sizo 
and shape; often in portions, 3 to 5 cm. wide and 2 to 4 cm. thick, 
which are transverse slices of large roots. Externally greyish-black 
and wrinkled, internally greyish or brownish. Slight odour; taste,, 
faintly acrid. 

B.P. Dose.— 5 to 20 grs. or 0*3 to 1*2 grm. 

SfCAMMONIAE RESINA 

Scammony Resin 

Syn.— Resin of Ipomoea. 

Source.— A mixture of resins obtained from Ipomoea. 
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Characters.— Brownish, translucent pieces, brittle. Fracture resin- 
ous. Odour, characteristic, fragrant. Does not form an emulsion 
with water. Soluble in alcohol and ether. 

B.P. Dose.— J to 3 grs. or 0*03 to 0*2 grm. 

Phaiimacolocsy 

Scammony or scammony resin acts like jalap. Its action 
begins only when it mixes with the bile in the duodenum. 
It is the taurocholate and glycocholate of soda of the bile 
that help its activity. It powerfully stimulates (a) the secre- 
tion of the intestinal glands, and (h) the muscular coat, though 
the contraction is irregular. As a result, free purgation occurs 
with griping in about four hours ; the stool is first soft, but 
soon becomes thin and watery. It is therefore a smart hy- 
dragogue purgative. It does not purge when injected into 
the blood, hence its action is entirely a local one. In large 
doses it causes gastro-enteritis. It is used to complete the 
effect of vermifuges for round and tape- worms. 

Thekapeutics 

Iniernallij . — Scammony or scammony resin is rarely used 
alone on account of its griping qualities. By combining it 
with other purgatives, its own severity of action is mitiga- 
ted, while the action of others is promoted. It acts prompt- 
ly Avlicn given with an alkali ; soap answering well. In 
severe constipation or impaction of fiPces the pow^der can 
be given with advantage, care being taken that there is no 
gastro-intestinal irritation. 

On account of its hydragogue properties it can be given 
in cases wdiere depletion is necessary, as in apoplexy or 
cerebral congestion or where some effused fluid is to be 
absorbed, as in dropsy. Jalap answers better in such cases. 

It can be used for the expulsion of intestinal worms after 
a dose of santonin. 


JAL.APA 

Jalap 

Source.— TJio dried tubercles of Ipomwa pur (ja. 

Characters. — Dark brown; oblong, napiform or fusiform; 3 to 15 
cm. or more long ; larger ones incised ; hard, compact, and heavy. 
Externally furrowed, wrinkled with small transverse scars. Internally 
yellowish-grey to dingy brown. Transverse section shows irregular, 
dark concentric lines. Odour, characteristic. Taste, sweet at first, 
acrid and disagreeable afterwards. 

Composition.— (1) Besin 9 to 18 p.c., it appears to bo identical wdth 
the resin obtained from scammony root. (2) Jalapin 10 p.c. insoluble 
in ether, also termed Convolvulin and Jalapurgin, 

Official Preparations 

1. Jalapa Pulverata. Syn,--Pulvis Jalopce.— Jalap reduced to a 
fine powder, adjusted, if necessary, with suitable quantity of exhaus- 
ted powdered jalap, or powdered lactose. Contains not less than 10 
p.c. of resin. fi.P. Dose.— 5 to 20 grs. or 0.3 to 1.2 grm. 
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*2. Pulvis Jalapae Compositus.— 30 p.o. B.P. Dose. -10 to 60 grs. or 
0.6 to 4 grm. 


Phaumacolocjy 

Jalap closely resembles scainmony in action with this 
difference, that G) It is less irritant and contracts less vio- 
lently the intestinal muscular ffbres, and therefore causes 
less griping* ; and (2) it produces a greater stimulation of the 
intestinal glands, and is therefore more hydragogue. It does 
not purge unless in contact with the bile. Small doses have 
a laxative effect, but large ones ]>roduce several watery 
stools attended with pain and griping. Its action is entirely 
local, for it does not purge when subcutaneously in jected. 

Tukkapiuttu s 

Being a hydragogue ]>urgative, Pulv. Jalap. Co. is (mi- 
ployed in drawing off water in dro])sy, ascites, and anasarca 
from whatever cause they may arise. It is also used in 
obstinate constipation, and is a revulsant in congestion of 
the brain, apoplexy, and engorgement of the right lieart. 
Jalap is an excellent purgative in BrighCs disease and 
unemia. The resin in small doses can be given in liabitual 
constipation. It should not be prescribed where the bowels 
are inflamed or liable to inflammation. 

OLElini € KO I ONI N 

Croton Oil. (A'of official) 

Syn.— Oleum Tiglii. 

Syn. l.V.—Jaipaler tel, llcng., Jamalffota ka tel, tliucl. 

Source.— The oil expressed from the seeds of Croton TUjliinu, 

Characters.—FU'Ownish-yellow to dark reddish-brown ; vis<*id ; odour, dis- 
agreeable. Taste, acrid, burning. 

Identification of seeds.— The; seeds are oval or oblong, dark brown, marked 
with ramification of the raphe. They resemble castoi'-oil seeds, which are 
briehtcr, polished and mottled. 

Composition.— ('!) Croton re.sin, a powerfully vesicant substance, ar)pears to be 
the active principle. C2) (ilycerides of stearic, palmitic, lauric, valeric, oleic, 
linolic and tigli(! acids. 

Dose.— */» to 1 m. or 0.03 to O.Of) mil. 

Action and Usks 

It is a ])Owerfijl irritant to the skin. When taken internally un- 
diluted it irritates the mouth and fauces, followed by griping and 
abdominal pain and within an hour or two by repeated purging. It 
is a drastic purgativ^e. It is used only when the patient is unconscious 
as in cerebral hwmorrhafje, cowa, and in insanity on account of the 
minute dose and rapid and coYnploto evacuation of bowels which 
follows. It is best given in pills, or mixed with butter or honey and 
placed at the back of the tongue. 

COIiOCYNTlIlfti 

Colocynth 

Syn.--Colocynthidi8 Pulpa; Hitter Apple. Syn. l.V.-^Makhal phaL 
Beng. Inaraharuniy Sana. 
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Source. " rhe dried pulp of the fruit of Citrullm (Jolocynthis. Con- 
tains not more than 5 p.c, of the seeds and 2 p.c. of outer scleren- 
chymatous part of the iiericarp. 

Characters.— White, spongy, light fragments. The powdered pulp 
exhibits abundant debris of largo, thin-walled parenchymatous cells^ 
but no starch. No odour. 'Paste, bitter. 

Composition.— (1) Colocynfhhu a bitter amorphous purgative 
resin. (2) An amorphous purgative alkaloid. (3) MttcHcnje and fjvmmyi 
waiter. 

B.P. Dose. - 2 to 5 grs. or 0.12 to 0*3 grm. 

OfFU^I A L Pu EPAU ATIOJ; S 

1, Extractum Colocynthidis Compositum.— B.P. Dose. 2 to 8 grs. 
or 0.12 to 0.5 grm. 

2. Pilula Colocynthidis et Hyoscyami. 12.5 p.c. B.P. Dose.— 4 to 8 
grs. or 0.25 to 0.5 grm. 


PlIAUMACOI.OGY 

htterudlhf . — In minute doses eoloeynth is a bitter tonic. 
In moderate doses it stimulates the intestinal glands and the 
muscles causing watery cvacnations and griping. Hence it 
is a hydnigogue drastic purgative. These eftects may be 
produced if the drug is given either by the mouth or 
hypodermically, or injected into the circulation. In large 
doses these actions are aggravated and there is an intense 
gastro-intest inal irritation, reJlexly alVecting other abdomi- 
nal and pelvic organs. It may therefore cause abortion. 


Thehapeutics 

htienialhf.— It is rarely prescribed for its tonic virtue^ 
but is often given in combination with aloes and mercury in 
constipation due to hepatic disorder. It is an excellent 
purgative to relieve portal engorgement. It should always 
be given w itli liyoscyanins or beliadonna to prevent griping. 
Hence pil. eoloeynth. et hyoscyami is a valuable preparation. 
Lecaxise of the watery character of the stools, it may some- 
times be given in ascites, dropsy or cerebral congestion^ 
but scammony and Jalap are more powerful in this respect. 

Caution. — It should not be given either to pregnant 
women or to persons who are subject to diarrlnea, dysentery,. ; 
piles or gastro-intestinal congestion. 

5. CnoLAGOGUE Purgatives 

PODOPH\XT.lI]II 

Podophyllum 

Syn.— Podophyllum Uoot ; Podophylli Rhizoiua. 

Source.— The dried rliizome and root of Podophyllum peltatum^ 
American May Apple or Alandrake. 

Characters.— Nearly sub-oylindricnl, about 5 min. thick : externally 
dark reddish-brown, smooth, or slightly wrinkled cylindrical pieces ; 
presenting at intervals enlargements, wdiich are marked on the upjxer 



362 PHAEMACOLOGY AND THEEAPEUTIOS 

surface by a depressed circular scar, and on the under surface stout, 
brittle rootlets, or their scars. Fracture short. Internally white, 
starchlike, or pale yellowish-brown and horny. Odour, characteristic 
Taste, bitter, acrid. 

Composition.— It is composed of (1) a neutral oystalline substance, 
Podophyllotoxin (0.2 to 1 p.c.), and (2) Podimhyiloresin^ an amorphous 
resin, both of which are purgative. (3) Picropodophyllin^ quercetin 
.and starch. 

B.P. Dose.— 2 to 10 grs. or 0.12 to 0.6 grm. 


P€>DOPIIYJLIilIM rai>IClJ]II 

Indian Podophyllum 

Syn.— Podophylli Indici Khizoma. 

Source.— The dried rhizome and roots of Podophyllum emodi. 

Characters.— Irregular and tortuous; knotty, 2 to 4 cm. long, and 
1 to 2 cm. tiiick, tlattened dorsiventrally. 3 to 4 cup-shaped scars on 
the upper surface ; numerous root scars or stout roots on the under 
surface. Yellowish-brown to earthy-brown externally, fracture, 
short, internally pale brown and starchy and horny surface. Odour, 
slight, characteristic ; taste, somewhat bitter and acrid. 

B.P. Dose.— 2 to 10 grs. or 0.12 to 0*6 grm. 

Official Pkeparatiox 

1, Podophylli Resina. Syn.--Podophyllin ; Veyetahle Calomel,— \ 
mixture of resins obtained from Podophyllum, or from Indian 
Podophyllum. Pale yellow to yellowish bro\vn amorplions powder, 
or brownish-grey masses ; turns darker on exposure to light or heat. 
Characteristic odour, with bitter, acrid taste. B.P. Dose.— i to 1 gr. 
or 0.015 to 0.06 grm. 


PHAiniAroLOdY 

Externally,— The resin acts as an irritant to the unbroken 
skin. The dust coming in contact with the eyes causes 
conjunctivitis. It is absorbed from raw surfaces and produces 
its specific effects, i,e,, purgation. 

Internally, Gastro-intestinal tract.— Being bitter and 
acrid in taste, podophyllin may excite salivation. It is a 
powerful hy^agogue jiurgative. In purgative doses it 
causes griping, perhaps nausea, and within 10 to 12 hours a 
free watery stool. Much of the force of the drug is directed 
to the small intestine, more specially the duodenum, whose 
contents it sweeps along rapidly, in which respect it resem- 
bles calomel. Hence it has received the name of “vegetable 
calomel.’’ Beyond this it has none of the other properties 
of calomel. Impure resin produces more griping and common 
salt increases its cathartic effect. In large doses it gives 
rise to gastro-intestinal irritation. Bile dissolves the drug. 
As a purgative its action varies with different individuals, 
some being more susceptible than others, 

Liver.— Probably the greater amount of bile found in the 
feces after the use of this drug is due, not so much to increased 
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secretion, as to diminished absorption owing to more rapid 
peristalsis not giving time for such absorption. 

Absorption. — It is absorbed by raw surfaces, mucous and 
serous membranes and cellular tissue. It produces its speci- 
lic effects even when in jected into the veins. 

TlIEUArEUTICS 

Tuteniallff. — As a purgative it is an excellent remedy for 
constipation, due to hepatic disorder or otherwise ; the 
griping being corrected by hyoscyamiis, belladonna, or can- 
nabis indica. Its action becomes more uniform and certain 
when combined with other purgatives, c.r/., aloes, jalap, colo- 
cynth, rhubarb. Calomel and podophyllin make a very 
advantageous combination, as they aid each other’s action 
on the same portion of the intestine. Being an indirect 
cholagogue it is best suited for constipation caused by the 
torpul condition of the liv^er, biliousness or hepatic dyspepsia. 
k 4 be recommended as an onlinary dose for 

habitual constipation, but 4 to I gr. should be given in obsti- 
nate constipation or to relieve portal congestion. Some- 
times larger doses are necessary. Whey, sherbet or muci- 
laginous drinks stop excessive purging. 

It is given in non-purgative doses (30 to gr.) in many 
functional disorders of the liver, characterised by metallic 
taste in the mouth, dull depressed spirits, sluggish bowels, 
sick heada(die, etc. 

Prescribing hints. — One of the best ways of giving i)odo- 
phyllum is to dissolve it in Sp. Ammon. Aromat. (1 gr. to 
1 dr.) as the resin then remains in solution on the addition 
of water. 

Pill for habitual constipation and torpid liver. — Podophyll. Kes. 

?i gr., Piilv. Ipecac. /. gr.. Ext. Euonym. Sic. 1 gr., Ext. Xncis Voin. 
Sic. /. gr., Ext. Hyoscyauii Sic. .' gr., Pil. Hlici (’o. 2 grs. M. ft. Pil. 
iiiittc talcs xii. Twice daily after breakfast and dinner. 

inimix 

{l^ot official) 

Syn.— Kxti-actuni li idi.s, H.l’.O. 

Source.— An extract obtained from the root of Iris versicolor, the Blue Flag. 
A dark brown resinous powder, having a bitter acrid taste. 

I)ose.—l to 3 gr.s. or O.OtJ to 0.2 gi’m. 

Pharmacology and Thkkapeutiqs 
Iridin is used in biliousness and all sluggish conditions of the liver. 
It should he adiiiiiiistered in the form of a pill made up with glycerin 
of tragacanth or extract of hyoscyamus. It may l)e usefully com- 
bined with euonymin and podophyllin. 

EtJOl^YMI CORTEX 

Euonymus Bark. {Not official) 

Source.— The dried root-bark of Euonymus airopnrpureus, 

Composition.— (1) A bitter crystalline alcohol euonymoJ, ('S) the sterols, euony- 
sterol, atropnrpurol, and a mixture of fatty acids. 

23 
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Non-ofiticial Preparations 

1. Bxtractam Euonymi. Syn.-^Etwnymin.—Doae,--! to 2 grs. or O.OG to 0.12 grm. 

2. Tr. Euonymi, B.P.C.— Bark 4, Alcohol (45 p.c.) q.s. to 20. Dose,— 10 to 40 ms. 
or O.G to 2.6 mil. 

3. Liquor Euonymini et Iridini, B.P.C.— Ext. euonymus 320 grs., ext. iridis 160 
grs., pot. carbonas 120 grs., water 5 oz., alcohol (45 p.c.) q.s. to 20 oz. Dose— 30 to 
ms. or 2 to 4 mils. 


Pharmacology and Therapeutics 

The action of euonyinin resembles in many respects ( hat of podo- 
phyllin, but is milder. On the heart it has ijroperties similar to 
digitalis. It is a very useful remedy in hepatic disorders, and in 
constipation, especially when it is due to torpidity of the liver. 
Combined with cascara, it may be given with very good results in 
chronic or habitual constipation. The following poAvder is very use- 
ful in infantile hepatic enlargement Avith slow leA^er -Ext. Kuonymi^ 
4 gr., Piihds, Ipecac. J gr., Pii1a\ Rhei 2 grs., Salicininn 1 gr.. Sod. 
Bicarb. 2 grs. M. ft. Piil\'. Mitte tales 24. Twice or thrice daily. 

GEOUP X 

DEUGS ACTING ON THE LIVEE 

The liver is by far the largest gland in the body and 
plays an important part in the general metabolism. Any 
derangement of its functions upsets the whole metabolic 
balance and produces diverse symptoms. It performs the 
following important functions : — (1) Formation of bile, 
which is partly secretory and partly excretory. It forms 
the bile pigment from the hjemoglobin which is excretory, 
and any disturbance of its function is characterised by 
jaundice, due to failure of the organ to excrete bilirubin. 
These pigments take no part in the digestive process but 
get mixed with the food in its passage through the intestine 
where they are broken up by the bacterial activity. The 
bile acids are secretory and help in the absorption of fats. 
These acids, or their products of decomposition, are partly 
absorbed from the intestine and are re-excreted by the liver. 
In the liver they stimulate the secretory cells and act as 
natural cholagogues, (2) Plays an important part in iron 
metabolism by conserving organic iron and forming Inemoglo- 
bin. It produces the anti-amemic factor by the interaction 
between the intrinsic factor in the gastric juice and the 
extrinsic factor in protein food which is essential for the 
development of megaloblasts into normoblasts and reti- 
culocytes in the bone-marroAv. It is also supposed to help 
normal coagulation of the blood by forming fibrinogen. (3) 
Eegulation of carbohydrate metabolism. By removing 
the excess of sugar from the portal blood and storing the 
excess as glycogen it maintains the concentration of sugar 
in the blood at a constant level of 0.12 p.c. In this function 
it is helped by the hormones of the pancreas, the adrenal 
medulla, the thyroid, and the pituitary gland. (4) Eegula- 
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tion of protein metabolism. It helps to metabolise amino- 
acids which are absorbed from the intestine as the end 
products of protein digestion. The ammonia salts formed 
as the result of protein digestion are converted into harm- 
less urea. (6) Protects the body from the action of toxins 
either produced during metabolism or absorbed from the 
intestine. They are either excreted unchanged in the bile^ 
or may be broken down or synthetised into harmless com- 
pounds, or may be stored in the organ to be excreted slowly. 
Many drugs and toxic substances are excreted by the bile. 
Sodium tetraiodophenolphthalein (q.v.) when given intra- 
venously or administered os is excreted into the gall- 
bladder rendering it opaque to X-ray. (6) Regulation of uric 
acid metabolism. This is not of much value in man. 

Drugs that influence the secretion of bile.— Drugs 
that increase the secretion of bile are known as cholagogues. 
They may be direct and indirect. Bile is being continually 
secreted by the liver, and the gall-bladder acts as a storage 
reservoir, and ejects it intermittently into the intestine 
during digestion. Normally the entrance of the chyme into 
the duodenum is followed by contraction of the gall-bladder 
and this has been attributed to a hormone cholecystokinin 
formed in th(j duodenum by the entrance of acid chyme 
from the stomach. If the meal contains an excess of fat 
and protein or their products of digestion, the contraction 
is more powerful. The formation of secretin has also a 
stimulating effect both on the contraction of the gall-bladder 
and on the formation of bile. It does not mean that simply 
because more bile appears in the stool there is an increased 
secretion of bile ; either the gall-bladder or the ducts 
have emptied more thoroughly, or the bile poured into the 
duodenum has been swept down without giving time for 
reabsorption. 

Direct Cholagoqiies . — By far the best cholagogues are bile 
and bile salts, then come the salicylates and benzoates, 
soap and dilute hydrochloric acid. IVlellanby has shown 
that secretin entering the blood stream excites the 
pancreatic secretion and bile, and any substance that helps 
the formation of secretin will increase secretion of bile. 

Indirect Cholagogues . — These cause the bile to be rapidly 
swept along the intestine without allowing time for its 
reabsorption. The following drugs have a reputation of being 
indirect cholagogues. They are podophyllum, euonymus, 
iridiu, ipecacuanha, mercuric chloride, colchicum, rhubarb, 
ammonium chloride, etc. 

Drugs used to dissolve gall-stones are called biliary 
lithontriptics. — Inflammation of the gall-bladder or chole- 
cystitis is a common affection and is often due to some 
bacterial infection. The chief organisms responsible are 
B. colt, streptococciis, and B. typhosus or B. paratyphosus. It 
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may also result as an extension of inflammation from the 
duodenum. This is often associated with gall-stones. 
Several drugs have been used in cholecystitis, the most 
commonly used drug is hexamine (r/.t\). In some cases 
specilic vaccine gives good result. The treatment of gall- 
stones by drugs is very unsatisfactory. The following are 
used to expel, reduce or dissolve the stones, viz, sodium sali- 
cylate and aspirin make the bile watery, olive oil, etc. 

Glycogenic function of the liver is stimulated by adrenal- 
ine, pituitrin and thyroxine which cause glycosuria by 
converting glycogen into glucose. Antimony, arsenic, 
phosphorus and opium depress the function. 

EXTHACTIJM FEJ.I.IH llOVINI 

Extract of Ox Bile 

Syn.— Fcl Hoviriuiii Fiirificatiiiii. 

Source. -Obtained by evaporating fresh ov bile to one-foiirth 
of its volume, shaking it with alcohol (90 p.c.), filtering and evaporjit- 
ing tlie residue to the consistence ot a linn extract, ('ontains the 
bile salts and pigments, free froni mucus. 

Characters.— A dark yellowish-green, plastic substance ; taste, 
bitter and disagreeable. Soluble in water, and in alcohol (90 p.c.). 

B.P. Dose.— 5 to 15 grs. or 0.3 to 1 grm. 

PnARMAOOLOOY AND THKUAPEUT1(\S 

Internally . — Bile is bitter, but cannot replace vegetable 
bitters as a stomachic. Given by the mouth most of it is 
absorbed in the intestine and carried to the liver which ex- 
cretes it again, a small quantity of the bile acids being 
eliminated with the urine. It is a valuable cholagogue, and 
increases the secretion of both the solids and the fluids of 
the bile. The bile acids irritate the mucous membrane of 
the colon and act in the absence of bile. Bile increases the 
lipolytic ferment of the pancreas and helps the absorption 
of fats, and is therefore used in those cases of dyspepsia and 
constipation in which the natural secretion of bile is very 
deficient. 20 to 30 grs. of bile extract dissolved in 1 or 2 
ozs. of water may be given as a clyster in cases of impac- 
tion of faeces in the rectum, where there is no room for a 
larger enema. It is generally given in cachets or in solution, 
but it is best administered in the form of keratin-coated or 
salol-varnished pills, two hours after food. 

GROUP XI 
ASTRINGENTS 

Astringents form a special group of drugs whose action 
is characterised by contraction or shrinkage of the tissues 
and diminished exudation or secretion. Their effects are 
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antagonistic to purgatives. They include the astrimjenf 
metals, acid sulphuric dilute, adrenaline and the vegetable 
astringents. 0])ium and chalk act as intestinal astringents 
by diminishing the secretions and peristalsis. 

The vegetable astringents owe their property to the pre- 
sence of tannin. They precipitate proteins and form a blue 
or black comy)ound with iron preparations. They are milder 
in their effects than the astringent metals, and being prac- 
tically harmless they are specially used in diseases of the 
alimentary canal. All astringents are Zoerd hcemostatics, i.e., 
check bleeding by precipitating a hard coagulum which plugs 
the bleeding vessels. They have no action on the vessel 
walls. Since astringents are precipitated by proteins they 
are not much absorbed, nor do they exist in the blood and 
tissues in sufUcient quantity to be of any use. They have 
therefore no remote astringent effect, and act only on the 
part to which they are applied. 

Tannic acid or substances containing it form more or less 
insoluble compounds with many metals, alkaloids, glycosides, 
etc., and may therefore be used as their antidotes. 

V’ogetable astriiigonts arc: — 

Tannic acid, Catechu, Rhatany, Hamamelis. Myrobalan (g.r.) 

WE TANNIC I M 

Tannic Acid 

Syn.-Taniiiii ; DigalUc Acid. 

Source. — Obtained from the galls of various species of Ouerens, by 
subjecting them to special fermentation and extracting them with 
water-saturated etlier. 

Characters. — Yellowish-white or light brownish, glistening scales, 
light masses, or an impal])able powder ; odour, characteristic: taste, 
sliglitly astringent. Soluble in 1 part of water and alcohol (90 p.c.), 
freely in acetone, slowly in 1 part of glycerin. An aqueous solution 
forms precipitates in solutions of gelatin, albumen and some alkaloids, 

B.P. Dose.— 5 to 10 grs. or 0.3 to 0.6 grm. 

OFiruaAL Pkkcarations 

1. Glycerinum Acidi Tannici.— 15 p.c. B.P. Dose. -10 to 30 ms. or 
0.6 to 2 mils. 

2. Suppositorium Acidi Tannici.- 0.2 grm. or 3 grs. each 

3. Trochiscus Acidi Tannici.— 0.03 grm. or \ gr. in each. 

4. Unguentum Acidi Tannici.— 20 p.c. 

Non-official PuKrARATioN s 

1. Acidum Acetyltannicum, U.S.P. Syn.-Di-Aceiyhtmwin ; Tanniyen—K Pro- 

duct obtained by the acetylisfition of tannic acid. A yellowish or greyish-white 
powder. Darkens on exposure to light. Slightly soluble in water and in 
alcohol. enierlth fkXiil infmtiile diar^'hoea. Dose, O.Ggrm. or 10 grs. 

2. Albumini Tannas, U.S.P. SyM.-AlhHtamihf.’-X compound of albumin and 
tannic acid. A yellowish white, odourless powder. Almost insoluble in water. 
Dose, U.S.P.— 2 grm. or 30 grs. 
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3. Tannoform. Syn,^Methyl Ditannin.^A condensation product of tannic acid 
and formaldehyde, in reddish-white powder insoluble in water. As a dusting 
powder in hyperhidrosis^ bed-sores, soft chancres, ecsema, etc. Internally in infantile 
diarrhoea, Do8e,—h to 15 grs. or 0*3 to 1 G. 


Pharmacology 

Externally . — Tannic acid or substances containing it coag- 
ulate albumin, gelatin and mucus, but gallic acid does not. 
Tannic acid has no action on the jinbroken skin, but applied 
to an exposed mucous membrane or adenucTed surface it 
coagulates the my us and ffie albu minous secretions, and 
forms a tifin msoTnblo'^'iw^^^ covering over the part. 
The coagulated albumin or gelatin resists putrefaction. Ab- 
sorbed into the tissues, it coagulates the interstitial fluids, 
and condenses tlie albuminous and connective tissues, and 
thereby diminishes the serous discharge. He nce it i s a 
power ful^ local a stringent. It arrests hremorrha^e partly 
by plugging the^mall vessels, and partly by the production 
of a coagulura in the surrounding tissues, but it has no action 
on the muscular coats. It is the refore a loc^ l hiemostatic. 
It slightly dep^sea Jiiie local sensory nerves, and has feeble 
antiseptic and irritant properties. 

Internally. Alimentary canal.— Tannic acid causes dry- 
ness of the mouth with a feeling of astringency and of 
stiffness of the tongue and throat, owing to the coagulation 
of the secretions of the mucous membranes. These effects 
are due to the direct chemical effect on the protein. Its^ 
action onthestomach is the same as on the mouth. A portion 
of it TS"^nverted^nto tannate when it loses its astringent 
property till the tannate of albumin is redissolved in the 
gastric juice and tannin is again liberated. Pepsin and 
peptone are precipitated in a neutral solution, therefore they 
are not affected because of free acid, but large doses impair 
digestion by precipitating pepsin, and often cause gastric 
irritation and vomiting, but stop hicmorrhage by their local 
hsemostatic property. In the intestine it causes constipation 
by precipitating proteins and diminishing the glandular 
secretions, thus making the stools harder and drier. It preci- 
pitates yeasts and microbes and acts as a mild antiseptic and 
renders the fieces less offensive by decreasing the number of 
bacteria. The undecomposed tannates and unabsorbed 
gallates are thrown off with the fieces. Tannic acid cannot 
affect the biliary secretion. 

Blood. — Tannic acid enters the blood mostly as gallates 
and partly as tannates and circulates as such. Injected into 
a vein it causes death by thrombosis. • 

Elimination. —There is a great diversity of opinion as to 
its excretion. According to some, any that has been absorb- 
ed is decomposed in the human body, only about 1 p.c. is 
detected in the urine or fseces ; although gallates and traces 
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of tannates are found in the urine of animals. But Stockman 
found gallic acid with traces of tannin in the urine when 
pure tannin was given by the mouth; and a large amount 
of tannin with a little gallic acid in the urine when sodium 
tannate was administered. 

Tiiekapeutics 

Externally , — As a local hcemostatic, tannic acid is largely 
employed in hfcmorrhages from the nose, the rectum, the 
bladder, the urethra, etc., although in these days, as a 
haemostatic, it has been superseded by adrenaline. It may 
be used as a snult* or a nasal douche in epistaxis, or as an 
ointment or a suppository in hamiorrhoids. As a local 
mfrinficnt, it is useful in subduing mild forms of subacute or 
chronic inflammatory processes and discliarge from the skin, 
as in eczema, intertrigo ((Hycerinum Acidi Tannici)'; the ear in 
otorrhcea ((Tlycerinum Acidi Tannic!) ; the eye, as in conjunc- 
tivitis and corneal vascularity (as colly rium 4 grs. to 1 oz.) ; 
the nose, as in ozana (a douche, snuff or paint) ; the vagina, 
as ill leucorrlia‘a (an injection, douche or pessary) ; the 
uterus, as in ulcerated os (pessary or cotton-wool soaked in 
tannic acid and glycerin) ; the bladder, fis in cystitis (injec- 
tion) ; and the rectum, as in ulcers, fissures and prolapse of 
the rectum (an injection or suppository.) 

It is valuable in the treatment of burns, when applied as 
a dressing Avitli 24 p.c. freshly prepared solution and kept 
saturated till the area is tanned a mahogany brown. Eecently 
it is used in 5 p.c. solution for children and 10 p.c. solution 
for adults. It diminishes pain, prevents fluid depiction, 
decreases toxicmia, and in the 2nd and 3rd degree of burns 
allows epithelisation to proceed while the membrane is in 
place. The great advantage of this treatment is the pre- 
vention of the absorption of toxin which generally causes 
death on the 2iid and 3rd day after the injury. When spray- 
ed over the wound no dressing is applied and the spraying 
done every 15 minutes until a dry brown crust forms which 
seals the Avound. 

Internally, Alimentary canal.— Tannic acid makes a very 
good dentifrice for bleeding and ulcerated gums. Glycerin 
of tannic acid is a valuable application in ulcerative stomati- 
tis, subacute or chronic sore-throat, relaxed or elongated 
uvula, enlarged tonsils, etc. A gargle (glyc. acidi tannici 
1 dr. to 1 oz.), a spray (1 dr. in rose water 10 ozs.), or lozen- 
ges may be used in these cases. An insufflation of tannin 
with starch makes an excellent application for the mouth and 
larynx. It is a valuable remedy for gastric and intestinal 
haemorrhage, but it should be given in large doses, say 30 
to 40 grs. every one or two hours. It is a valuable antidote 
In poisoning by alkaloids and antimonial salts. It is largely 
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used in diarrhcea either acute or chronic, but preparations 
of catechu are generally preferred. 

Prescribing hints.— Internally it may be given in solu- 
tion, cachets, or pills. In the absence of tannic acid any 
vegetable infusion containing tannin, such as strong tea or 
decoction of oak bark, may be employed in alkaloidal poison- 
ing. It should not be combined with ferric salts Avhich it 
colours black ; with mineral acids it precipitates tannin, and 
with alkalies it forms soluble tannates, but the solution 
changes colour becoming black. Cafteine is precipitated by 
tannic acid but is redissolved if the latter be in excess. 

CATKCIIII 

Catechu 

Syn. — Pale Catechu : (iambir. Syn. I.V. — Heng., Jve///, Hind. 

Source.— A dried aqueous extract of the leaves and young shoots 
of Uncaria Gnmbier, 

Characters. — In cubes, sometimes agglutinated. Each side about 
25 mm. Dark, reddish-brown externally, pale cinnamon-l)rown inter- 
nally; porous friable. Taste, at tirst bitter and astringent, then 
sweetish. No odour. Entirely in boiling water. 

Composition. ->CVfiec/uf-f re acid, 22 to .50 p.c. (2) Cafechin 7 to 
33 p.c. (3) Quercetin^ catechu-re<l, (imuhier-fluoresceiiu wax. oil, etc. 

xncompatibles. — Alkalies, metallic salts, gelatin. 

B.P. Dose.— 5 to 15 grs. or 0.3 to 1 grm. 

Official Preparation 

3. Tinctura Catechu.— 1 in 5. B.P. Dose.— 30 to 60 ms. or 2 to 4r 
mils. 


PlTAIIMACOLOGY AND TnERAPEUTlGS 

Iniernalbj . — Catechu is a non-irritating astringent, acting 
like tannic acid, which it contains. It is a valuable local 
astringent and may be used in the form of dentifrice, gargle, 
or lozenge for spongy gums, mercurial and ulcerative sto- 
matitis and relaxed throat. Catechu is a very useful remedy 
for diarrhcea and in the early stages of cholera, being often 
prescribed with opium and chalk. 

KRAMKRIA 

Krameria 

Syn. — Rhatany Root; Kramorisc Radix. 

Source.— The dried root of Krameria triandra^ Peruvian Rhatany. 

Characters.— Nearly cylindrical, slightly flexnons, reddish-brown, 
15 mm. thick; cork .scaly with polygonal cells and dark-brown walls. 
Fracture, shortly fibrous in the bark, splintery in the wood ; bark, 
bright reddish-brown, about ono-third of the radius of the root in 
thickness. Wood, pale reddish-brown, finely radiated in transverse 
section. Odourless. Taste of bark astringent, wood nearly tasteless. 

Composition.— (1) Bhatania-tannic acid, 8.4 p.c. (2) Rlintania red, 
the colouring matter. (3) Rhatannin, nontral .substance. 
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Incompatibles.— A LkaLios* lime water, iron, lead salts and gelatin. 

B.P. Dose.— 10 to 30 grs. or 0*6 to 2 grm. 

O FF K^IAL PrEPA R ATI ONS 

1. Extractum Kramerise Siccum.— B.P. Dose. - -5 to 15 grs. or 0*3 to 
1 grm. 

2. Tinctura Krameriae. —B.P. Dose. —30 to 60 ms. or 2 to 4 mils. 

3. Trochiscus Kramerias. Stfu, Krameria Lozeufje.- 1 gr. or 
0.06 grin, in each. 

4. Trochiscus Krameriae et Gocainae. Syu. — Krameria and Cocaine 
Lozemje. 1 gr. or 0.06 grin, of extract and .A Ri’- oi* 0.003 grin, cocaine 
hydrochloride in each. 

PlTAJiMACOLOGY AND TiIERAPKUTK^S 

Jnternallij. — lUmtaiiY is a powerful astringent, because 
of the tannic acid it contains. The jiowdered root forms an 
important ingredient in many dentifrices and the tincture in 
mouth-washes. A teaspoonful of tincture in 1 oz. of water,, 
or the infusion of the root, makes a good gargle in relaxed 
sore-throat, s])ongy and ulcerated gums and mercurial sto^ 
matitis. Krameria and cocaine lozenge is very ellicacious in 
sore-throat. 


Ilamamelis 

Syn. -Haniainclidis Polia; Witch Hazel Leaves. 

Source.— 'the fresli or dried leaves af Ilamamelis virifiniana. 

Characters. -Broadly oval, 7 to 15 cm. long, upper surface dark 
green or brownish-green, pale below, apex obtuse; base oblique,, 
cordate and shortly petiolate ; margin, sinuate ; veins, pinnate and 
prominent on the under surface, which is furnished with stellate hairs. 
Taste, astringent, slightly bitter. Xo oilour. 

Composition.~(l) Tannic acid ; (2) Gallic acid ; a bitter principle ; 
and volatile oil. 


( ) FFICI AL 1 *R EP AK AT I OX 

1. Extractum Hamamelidis Liquidum. 1 in 1. B.P. Dose.- 30 to 
60 ms. or 2 to 4 mils. 

N O X - O F F I < U A L P K E P A R A T 1 0 X S 

1. Tinctura Hamamelidis, B.P.C.— Hamnmelis bark in coarse powder, 1(X) grm.; 
alcohol ( 4r) p.c. ) ((..s. 100 mil. l)ose.~'h to 1 dr. or 2 to 4 mils. 

2. Unguetum Hamamelidis, B.P.C.— Licpiid extract of Ilamamelis, 10 mil., wool 
fat 50 grm. ; yellow soft paraffin 40 grm. 

PllAiniAt OT.OHY AND TllEU APKl TICS 

As a local astringent or lucmostatic it has been used in 
various xvays and in various attections in place of tannic 
acid. It may be used as a gargle in sore-throat, bleeding 
from tlie gums, ulcerative stomatitis, or as an injection in 
gonorrhoea, vesical hfemorrhage, nasal catarrh, epistaxis, etc. 
Ilamamelis is a most valuable remedy for internal and ex- 
ternal piles. ' 
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GROUP XII 
ANTHELMINTICS 

Anthelmintics are drugs which kill or expel intestinal 
worms. Vermicides are remedies which kill the worms, while 
vermifuges expel them without necessarily killing them. 
Active peristalsis tends to remove intestinal parasites with 
other intestinal contents. Thus drastic purgatives are some- 
times used for the purpose of expelling the worms with partial 
benefit. Since the worms fix themselves with their hooks, 
suckers or serrated margins, they must be weakened or 
narcotised or killed before they can be effectively expelled. 

An ideal anthelmintic is one whose value depends not 
only upon its poisonous effects upon the parasites in the 
intestinal canal, but also upon its harmlessness as regards the 
patient, /.e., the drug should exert its infiuence on the worms 
without being absorbed, and since it is desired to attack 
the worm rather than the host, the dose must be as large as 
oan be borne by the patient Avithout producing any toxic 
effect. Safe doses of the vermicides do not kill the para- 
sites, but only depress or narcotise them, and these would 
recover if left in the intestine. It is therefore customary to 
follow the use of the vermicide with a purgative. This also 
prevents any absorption of the drug and so diminishes the 
toxicity. Magnesium sulphate half an ounce in Avater is 
an all round good purgative. Calomel may also be used 
folloAved by magnesium. Since many of these anthelmintics 
are soluble in oil and may help absorption, purgative oils are 
better aA'^oided. In large doses most anthelmintics act as 
gastro-intestinal irritants. 

In cases of infection Avith tape-Avorm or hook-worm, 
the use of an anthelmintic is usually preceded by a fast 
so that the parasite will not be protected by the intestinal 
contents. This howeA^er has the disadvantage of weakening 
the patient and also helping absorption of the drug. In any 
case the fast should not be severe. In mass treatment it is a 
great disadvantage and its use is disappearing specially with 
weak and debilitated patients. After a light evening meal 
a dose of purgative is given and the anthelmintic is taken 
first thing in the following morning either in one dose, or in 
two or three divided doses given every hour, to be followed 
two hours after the last dose by another dose of the purga- 
tive. Santonin is best given at bedtime on account of its 
effects on the retina. 

A number of drugs belonging to other groups, for instance, 
nil of turpentine, Beta-naphthol, thymol and chloroform also 
enjoy the reputation as anthelmintics. 

Apart from the infection of the human gut with helminthes, 
many worms inhabit the tissues of the host. They are chiefly 
the different varieties of Bilharzia {Schistosoma) and Filaria, 
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the former giving rise to the condition known as Bilhar- 
ziasis and the latter Filariasis. 

Antimony and emetine have been used in the treatment 
of bilharzlasis with some benefit. Emetine has also been 
used in infestation with Fasciola hepatica (Liver fluke) and 
Paragonimus (Lung fluke). 

Filariasis has been treated with arsenic and antimony but 
the results were disappointing. 

Anthelmintics are classified as follows 

<nass A : Antlielmintics for Koiind-worm 

Santonin, Carbon Tetrachloride, Oil of Chenopodium, Butea Seeds (q.v.) 

Class H: Anthelmintics for Tape-worm 

Male Fern, Pelletierine Tannate, Melon Pumpkin Seeds iq.v.) 

<!lass C: Anthiilmintics for Tfook-worm 

Thymol (q.i\)^ Beta-naphthol Kq^r.)^ Carbon Tetrachloride, Oil of Chenopodium, 
Te tr achlorethylcno , Hexyl-resorcinol 

<’lass T): Anthelmintics fo)* Thread-worm 

Rectal injections of a solution of Common Salt, strong infusions of 
Quassia and Calumba, solutions of Ferric Salts and Decoction of Aloes, 
and Carbon Tetrachloride by mouth 

Class A : Anthelmintics for Round-worm 
SANTONINIIM 
Santonin. CislIisOs 

Source. -A crystallhie principle obtained from santonica, the dried 
nnexpanded flower-heads of Artemisia cina^ and other species of 
Artemisia. 

Characters. -Colourless, flat, rhombic prisms, feebly bitter, turning 
yellow by snnliglit. tioUibiUty.—Wmo^t insoluble in water, soluble 
in 25 parts of chloroform and in 50 parts of alcohol (90 p.c.). 

B. P. Dose, — 1 to 3 grs. or 0.06 to 0.2 grm. J to i gr. for a child 1 
year old ; 1 to 1 5 grs. for a child 2 to 5 years. 

PHAKMAt^OLOGY 

Internally. Intestines. — Santonin is a direct poison to 
round-worms, A.srar/s lumhricoules, killing them in the intes- 
tine. Its action is less marked on thread-worms, Oxynris 
vermicfdaris, and it has no effect whatever on tape-worms. 
Some assert that it does not kill but paralyses the worm. In 
fact many worms arc passed out alive. It is a valuable 
anthelmintic for round-worms, although it does not kill them 
outside the body. It is partially dissolved in the stomach and 
passes into the intestine where it acts as an anthelmintic. 
This effect is possibly due to an unknown oxidation product 
formed in the intestine. Sometimes a portion may be absor- 
bed and though this may not give rise to any toxic symptoms 
there is yellow vision (xanthopsia) and colouration of the 
urine. In vermicidal doses it does not cause purgation, but 
does so when given in large quantities. 

Absorption.— It is oxidised in the tissues and is excre- 
ted in the urine and fieces in the form of oxysantonins. After 
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a therapeutic dose the entire (piantity is eliminated by the 
urine as a coloured substance although traces of santonin 
may be detected in the urine after large doses. 

Nervous system. — It produces some curious effects here. 
Even in medicinal doses, within an hour or two after adminis- 
tration, objects tirst appear bluish, and then greenish or 
yellow, due perhaps to a certain disturbance of the retinal 
fibres, for though there is hypenemia of the I'etina, yet the 
humours and other tissues of the eye are not stained. Taste 
and smell are sometimes affected. 

Kidneys. — Santonin is chiefly excreted by the kidneys, 
and during its passage increases their secretion. Sometimes 
it may create dysuria or incontinence of urine in children. 
It colours acid urine greenish-yellow and alkaline urine 
purplish-red, referable probably to an unknown oxidation 
product formed in the system and excreted with the urine. 

Toxic action.— In large (IOkScs it causes headache, vomiting, purging, 
loss of consciousness and speech, cold sweats, depression of the heart 
and respiration, intense saffron-coloured urine, tremor, convulsions 
and death. Sometimes a rash appears on the skin. Poisoning occurred 
in a child from grs. On the other hand, recovery has taken place 
after swallowing 1 oz. of the drug. These poisonous symptoms have 
probably been due to impurities. 

Therapeuticvs 

Internally . — Santonin is chiefly employed for killing round- 
worms. It should be given at night on an empty stomach, 
after a mild purge in the morning, followed by a purgative 
next morning. Calomel is the best purgative to use. To a 
child 1 to 3 years old 1 to 2 grs. of santonin may safely be 
given followed by a purgative next morning. The best 
method is to prescribe it with calomel and sugar, followed, 
if necessary, by a dose of Gregory’s powder or a saline next 
morning. It should be taken for three alternate nights. 
To avoid any toxic effects, castor oil should not be used with 
it. Crude yellow santonin is regarded by some as a valuable 
remedy in sprue. But it appears that without special diet 
it has no influence in modifying the course of the disease and 
that it is in no way a specific remedy. 

(Jlass B : Anthelmintics for Tape-worm 
FII.IX IlKAS 
Male Fern 

Syn.— Aspidium. 

Source.— The rhizome and leaf-bases of Dryopteris Filix-mas. 
Collected late in the autumn, divested of roots, leaves, dead portions, 
and carefully preserved. 

Characters.— From 7 to 15 cm. or more long. Rhizome about 2 cm. 
in diameter : entirely covered with curved angular, dark-brown bases 
of the fronds, which bear numerous ramenta brown externally, green 



PELLETJEKIIS^E TAJSNATE 


365 


internally. Transverse section shows 8 pale yellow tihro vascular 
hiiiidh^s. Odour, slight. Taste, first sweetish and astringent then 
hitter and nauseous. 

Composition. --(1) Filmarone^ an amorphous substance to which 
its properties are due, in solution it slowly decomposes into (2) Filicic 
acUU and (8) AspiilliioL (4) Flavnspidie ar/d, and (5) Albaspidui. 

B. P. Dose.- 60 to 180 grs. or 4 to 12 grm. 

Ofl'ioial Frkpauation 

1. Extractum Filicis. Spu.— Liquid Extract of Male Fern ; Oleo- 
rcsina Aspidii.— Contains 25 p.c. w/w of Filicin. B. P. Dose.- 45 to 
90 ms. or 3 to 6 mils. 

PlIAKMACOLOClY AND TuEHAPKDTK'S 

J'iitcmalljj , fern is a safe and reliable antbelinintic 
for ta]>eworm (YVew in so/imn, T, Mediocanellata tMid DihotJt- 
riocephah(s), hut being a local irritant it causes vomiting. It 
should be given in fairly large doses (I to 2 drs.) to adults on 
an empty stomach i)referably in two divided doses, after the 
bowels have been cleared by a purgative, and should be 
followed again by a brisk purgative. It also expels Anhj- 
losfoiiufin dnodcnale. As a rule the drug is not absorbed and 
produces no untoward symptoms. In rare cases and when 
a large (piantity is used it acts as a violent irritant to the 
alimentary tract, giving rise to vomiting, purging Avhich 
contains blood, and in more severe cases convulsion, coma, 
dys])na‘a and ultimately death from collapse. The purified 
lilicic acid is highly poisonous to mammals, and w hen given 
by the mouth acts as a gastro-iiitestinal irritant. It is very 
soon absorbed and produces toxic symptoms. 

Prescribing hints.— The liquid extract is best given in 
fresh milk or emulsitied Avith fresh mucilage of acacia and 
tlavoured Avith chloroform Avater. The patient should lie 
<loAvn after taking the draught, because it is liable to make 
him sick. It is best given in the morning on an empty 
stomach after a purge the pre\dous day. It should be folloAA - 
ed 1 to 2 liours later by a brisk purgative, either sulphate of 
magnesia or compound jalap poA\"der. Castor oil should 
not be used either Avith or after it, as the absorption of the 
toxic principle is favoured by the inesence of oil. The purga- 
tiA^e must be a poAverful one so as to weaken the head of the 
Avorm and loosen its hold upon the intestine. The head must 
be carefully looked for in the stools, and if it is not found, a 
second dose of the drug should be given tw^o or three days 
later so as to expel it. But if more time is allowed the wnrm 
grows again and gets strong. 

PEI.IiETlERINAE 

Pelletierine Tannate 

Source A mixture of the taunates of the alkaloids obtained from 

the bark of the root and stem of Punka Granatum. 
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Charaoters.— A light yellow, amorphous powder. Odourless ; 
taste, astringent. Slightly soluble in water, more in alcohol (90 p.c.). 

Incoiwatibles.-- Alkalies, lime water, metallic salts. 

B. P. Dose.— 2 to 8 grs. or 0*12 to 0*5 grm. 

Pharmacology 

It is a valuable anthelmintic for tai)e-worm. In large 
doses it causes vomiting and purging. Pelletierine suli)hate 
being soon absorbed by the stomach cannot kill the parasite 
in the intestine, and in large doses it produces certain consti- 
tutional symptoms such as dimness of vision, giddiness, 
muscular weakness and twitchings, etc. These symptoms do 
not follow the use of the tannate. 

Therapeutics 

Pelletierine should be administered on an empty stomach 
or better still after a dose of castor oil, and a brisk pur- 
gative, such as com])ound jalap powder should follow its use. 
Only fresh salts are reliable as they deteriorate on keeping. 
The decoction of the fresh root-bark is also a valuable 
tjeniafuge. 

The rind of the fruit is a valuable remedy for diarrluea 
and dysentery. It is often used with good results alone in 
diarrhoea, and with the rind of mangosteen fruit [Garclnia 
mongostana), and with kurchi bark (Holarrhena nvfhlysen- 
terica) in the form of decoction in dysentery. 

Class (' : Anthelmintics for Hook-worm 
€ARBON£l TETKACIILOUIIXIM 

Carbon Tetrachloride 

Source.— McT-y be prepared by the action of chlorine on carbon 
disulphide. 

Characters. -A clear, colourless, volatile liquid ; odour character- 
istic ; taste, burning. Not inflaiumable. In contact with flame 
decomposes, giving off an acrid odour. Almost insoluble in water; 
miscible with dehydrated alcohol and ether. Sp. gr. 1603 to 1*()06. 

B. P. Dose.— 30 to 60 ms. or 2 to 4 mils. 

Action and Uses 

Carbon tetrachloride has been used as a general arnes- 
thetic, but owing to the presence of carbon disulphide as an 
impurity and the depressant action on the circulation it is 
twice as toxic as chloroform. It is used as a Are exting- 
uisher, as a rubber and fat solvent, as an ingredient in certain 
types of paint, and for delousing of clothes. Its use has 
been revived by Maurice Hall as an anthelmintic for hook- 
worm and has been extensively used for the purpose. It is 
a direct poison to necator, but is less efficient in ankylostoma 
infections, not more than 30 to 40 p.c. of the latter being 
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cured. Oxyuris is also expelled in large numbers. It has 
been used with success in T. saginata, and Barlow recently 
used it in Fasciolopsis (liver fluke) in China. It is certainly 
a very effective and safe remedy for hook-worm, the worms 
being expelled dead and flaccid. 

It passses through the stomach unchanged and probably 
some absorption takes place in both the small and the large 
gut. Absorption may be hastened by alcohol and fatty food. 
The bulk of the drug absorbed is excreted by the lungs. 

The usual dose is 2 to 3 c.c. (30 to 45 ms.) for adults 
])referably in divided doses in gelatin capsules, or dissolved 
in water ; for children the dose is 2 ms. for each year up to 
15 years. As a rule no preliminary purge or rest in bed is 
required and the ])atient can be given the anthelmintic and 
the purgative (sulphate of magnesia) in one dose. This is of 
great im])ortanco in mass treatment. Sometimes it is given in 
combination with oil of chenopodium. This has the advant- 
age of giving both the remedies in smaller doses, and since 
their effects on the human host are different and independent 
they produce no harmful effect, on the contrary act as syner- 
gists. The best method is to give 3 c.c. of carbon tetrachlo- 
ride and 1 c.c. of oil of chenopodium followed by a saline. 
WJien round-worms are also present, these should be treated 
first, and one or two weeks should elapse before carbon tetra- 
chloride is given. 

It is cheap and can be obtained in pure and stable form,, 
and is more efficacious than most other remedies. Appear- 
ance of toxic symptoms is the only drawback and it is a 
])Owerful poison to the liver. In the mass treatment consi- 
derable number of deaths occurred in the labour forces in 
the tea districts. Although some of them are attributed to 
ingestion of alcohol either shortly before or after taking the 
drug, a few cases can only be exi)lained as due to special 
idiosyncrasy to the drug which cannot be detected by pre- 
vious examination of the patient. 

Chief toxic effects are headache, nausea, vomiting, nielsena^ 
tremors, tetany, narcosis and convulsion. Cases of fatty 
degeneration of the liver, kidney and other parenchymatous 
organs have been observed in post mortem examination. 

To avoid toxic symptoms the treatment should not be 
given to alcoholics, and no food or alcohol should be given 
shortly before or after treatment. The liability to liver trouble 
may be avoided by previous use of glucose, 1 oz. daily, for 
two days. 

Contra-indications.— Cirrhosis and other diseases of the 
liver and patients suffering from calcium deficiency. Adminis- 
tration of calcium and parathyroid counteracts the toxic 
effects when calcium deficiency is suspected. Ammonium 
chloride also produces the same effect. 
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OliEUM €HE]¥0P01>II 

Oil of Olietiopodiiim 

Syn. — American \Vorms(M‘(l Oil. 

Source.— Oil distilled with steam from the fresh lioweviuj^ and 
fruiting? plants, excludinj^ roots, of Cheiiopodiniu (imhrosioideti var. 
anthelminticnm. ("ontaius not less than (55 p.c. w/w of ascaridolc. 

Characters. — .A colourless, or pale yellow, liquid ; odour, character- 
istic and pleasant ; taste, bitter and burning. 

B.P. Dose. -3 to 15 ms. or 0.2 to 1 mil. 

Action and U.sks 

The oil has a shaiq) burnin^c taste and causes nausea and 
sometimes vomiting with a feeling of warmth in the stomach. 
It is rapidly absorbed from the intestine, depresses the heart 
and respiration and causes a fall of blood-pressure. 

It is one of the most ethcient anthelmintics for ankylosto- 
mum duodenale and also for round- worm. It has the adx ant- 
age over other anthelmintics of being certain in action, and 
is one of the safest remedies. The action is due to the ])re- 
sence of asmvUhle, but the exact mode of action on the worm 
is not known. 

The preparations obtainable in the market vary a great 
4eal in the irritant properties on the gastro-intestinal tract. 
Ordinary doses do not kill the worms but they are only 
[paralysed, and a purgative helps their expulsion. The prelim- 
inary purgative is not regarded as essential, but an after- 
purgative removes the drug from the gut, lessens the risk of 
toxic action and helps to clear out of the bowels accumulated 
ftecal matter and the decomposing worms. The usual ]>urga- 
tive is either magnesium sulphate or castor oil. Oils do not 
increase but lessen toxicity. 

It is best given in the morning, in doses of 0.5 c.c. each for 
three doses every hour, either on sugar or in cax)sules, the 
patient being kept on light evening meal. The treatment is 
repeated every three or live days, until the parasites dis- 
appear from the stool. The dose may be taken to be 1 m. per 
year up to 11 years. For healthy adults, 20 to 30 ms. It can 
also be given in syrup of glucose. 

Poisoning is rare unless it is given in very large doses. 
The symptoms are nausea, vomiting, abdominal pain, ringing 
in the ears, deafness, and in fatal cases coma and convulsion, 
death taking place from respiratory failure. Different sam- 
ples vary in their activity and some samples are very un- 
pleasant to take. 

If the dose is carefully regulated and the persons treated 
are not unduly debilitated, it is a perfectly safe drug. 

It is excreted mainly through the lungs and the kidneys. 
Large doses may cause albuminuria. 

Contra-indications. — Pregnancy, as it increases uterine 
contraction; advanced cases of heart disease and chronic 



DEUGS ACTINC} ON THE KIDNEYS 


369 


Tiephritis. Should be used with caution and in small doses 
when the heart, liver or the kidneys are disordered. 

Tetrachlorethylene. — It has the same action as carbon tetrachloride 
but is a little more efficacious and less toxic. Alcohol does not in- 
<*reaso its toxicity. It should be pjiven in 1 mil doses every hour for 
three doses daily for three days. Three hours after the last dose on 
the third day a saline purgative (sodium sulphate) should be given. 

For ascnris give a single dose of 10 ms. in f h(‘ early morning after 
fasting followed after half an hour by a dose of brisk saline and no 
food shoiibl be given until the bowels move. 

I)()se.~l mil. or 15 ms. 

Hexylresorcinol is uscdul both for hook-Avorm and ascaris but is 
V’ery expensive and is not suitable for mass treatment. Rigid pre- 
cautions have to be taken before treatment, as it loses its effect Avhen 
given after food. 0*5 to 1 grm. in capsules should be given on an 
<*mpty stomach after a purgative the previous evening and no food 
should bi^ given for four hours after the remedy. An after-ijurgative 
is not essential. 

('lass 1): Anthelmintics for Thread-worms 

Oxyuris. Th<‘se worms inhabit the cjecum and therefore rectal 
injections (scp page ifikS) that are so largely used are. not of much 
value except for removing the Avorms that hav’c trav’elled down to the 
descending colon, sigmoid or rectum. It is probable that these often 
die out naturally, therefore re-infection of the fingers should bo 
prevented, 'rin^ female worms wander out of the anus at night 
and deposit eggs on the surrounding skin causing itching and a desire 
to scratch, 'fhe eggs are thus carried by linger nails to the mouth. 
I )rugs used for hook-worms also help the passage of a large number 
of thread- worms. 


GEOUP xm 

DEUGS ACTING ON THE KIDNEYS 

The kidneys help to maintain the normal composition of 
the Iluids of the body by separating from the blood the waste 
products of nitrogenous metabolism and other organic and 
inorganic constituents Avhich are present in excess and which 
are not re(piired by the body or cannot be metabolised. 
They help to preserve the alkaline reserve of tlie body by 
eliminating the non-volatile acids formed in the metabolic 
process, the volatile acids ((X)2) being excreted by the lungs. 
Tliey also maintain the osmotic ])ressure at a definite level 
by excreting the excess of water as occasion demands. 

Since all substances eliminated by the kidneys are kept 
in solution, it is necessary that siiflicient water should be 
available from tlie body. It is not possible to reduce the 
normal water content of the blood, and in order that diuresis 
may occur there must be an excess of water, hoAvever small 
in the blood, i.c. bydra^mia must be present. The hydrjemia 
liowever, is only temporary, for the excess of Avater passes 
from the vessels into the different tissues until the pressure 
becomes equal. 

The fact that urea, uric acid, pigments, salts and water 
Avhich constitute the bulk of the urine are not manufactured 

24 
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by the kidneys, makes these organs of special interest to tho 
pharmacologist. Inasmuch as digestion, assimilation, metab- 
olism and circulation affect the activity of the kidneys, the 
condition of the urine furnishes a key as to the manner in 
which the diff’erent organs are performing their respective 
functions. 

A healthy man passes about lifty ounces of urine daily, 
which is acid in reaction and contains about 2.2 p.c. of urea, 
whereas the blood is alkaline in reaction and contains only 
0.05 to 0.1 p.c. of urea. It is evident therefore that consider- 
able change of the fluid takes ])lace during its i)assage 
through the kidneys before it reaches the ureters. 

The different parts of the kidneys perforin different func- 
tions. The glomerulus helps the passage from the blood to 
the tubules of a large quantity of fluid of alkaline reaction 
containing urea, chloride, sulphate, phosphate, etc. Tlio Iluid 
undergoes further changes in the convoluted tubules, where its 
reaction becomes acid, and urea, uric acid and other nitro- 
genous substances are added by process of excretion, and the 
urine becomes more concentrated by the reabsorption of 
some of the water. Cushny holds that glomeruli act as ultra- 
filters and filter off a fluid containing all the iion-colloidal 
constituents of the plasma, i.e., all the abnormal constituents 
and most drugs. 

The composition of the blood itself exerts considerable 
influence in the production of diuresis. The plasma proteins, 
by their tendency to bind water, exert an oncotic pressure 
which resists filtration of fluid. When the plasma proteins 
fall below a certain level increased transudation must result. 
Moreover the water-binding properties of the colloids are 
influenced by the jAl of the blood, by certain crystalloids, 
and possibly by some of the hormones. Increased alkalinity 
within clinical limits tends to favour water retention, while 
acids tend to diuresis. 

Other things being equal, the greater part of the watery 
portion of the urine is excreted from the glomeruli, and this 
depends upon the glomerular pressure and the amount of 
blood flowing through it. If the blood flows through the 
glomerulus at a low pressure, due to resistance to efferent 
vessels, or if there is any obstruction to renal veins, the 
secretion of urine is diminished, although the glomerular 
pressure may be high in the latter case. It is evident there- 
fore that diuresis occurs only when there is a continuous and 
rapid flow of blood under certain amount of pressure through 
the glomerulus. The rate of blood flow through the kidneys 
depends upon the general arterial pressure, the condition of 
the kidney vessels, and the pressure in the veins. The capillary 
system of the glomerulus supplied by the vasa afferentia, and 
that of the tubules supplied by the vasa etferentia, are antag- 
onistic to each other. When the vasa afferentia dilate and 
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the vessels of the tubules contract, the pressure and the fioAv 
in the glomeruli increase, whilst that to the tubules will be 
less and vice vcyscl 

It must not be supposed that the kidneys simply act as 
inters, inasmuch as they interpose a barrier in the way of 
excretion for any substance in the blood which can be of use 
to the tissues ; and if tlie amount of this substance in cir- 
culation does not exceed a certain limit, the kidneys do not 
excrete it. This rule applies to sugar, salt, hsemoglobin and 
biliary constituents, and like water are retained in the blood 
up to a certain limit by a corresponding regulation of their 
reabsorption by the tubules. Thus sugar is not excreted 
unless its concentration is above 0.18 p.c. in the blood, and 
only when this threshold is exceeded that these substances 
are excreted in the urine. These substances are termed 
threshold substances. On the other hand no such barrier 
exists to purely Avaste products, such as urea, uric acid, etc., 
and these are termed no threshold substances. 

The mechanism of diuresis is still unsettled, although it is 
possible that the secretion of urine is controlled by chemical 
stimuli. Various foreign substances, even the normal con- 
stituents of blood, when present in sufficient concentration, 
stimulate in some way the kidney cells. It is probable that 
the increased amount of urine which follows the improvement 
of kidney circulation may be due to the presence of a greater 
amount of chemical stimuli and other substances whicli pass 
through the organ. 

Biurefics are drugs which increase the How of urine. 
Increased urine may represent an increased intake of water 
or may be the result of removal of tluid from the tissues. 
Diuretics may be classified as follows : — 

1. Those action % increasiufj the number of nlomendi functioning 
at a (firm If hough there are about two million glomeruli in 

the liiiiiniu kidney, Uichards and his associates have shown that all 
of tliem do not fiinction at tlio same tinns since the capillaries dilate 
only in those that are active, the rest remain closed. Each glomerulus 
togetlier with its tubules forms a renal unit, and diuresis depends 
upon the numl»er of glom(*ruli functioning at a given time. Caffeine 
and urea are supposed to act in this way, thus increasing the filtering 
surface. 

U. Those actincf Inj increasinfj the llow of blood through theJiidneij 
or by raisinff the (jlomerular arterial pressure.— The secretion of urine 
is largely proportional to tlie glomerular pressure and the rapidity 
Avith Avhich tho hlood flows throiigli the kidneys. Tims when there 
is congestion of the renal veins as in failure of compensation, the 
secretion is diminished, and improvement of circulation by increasing 
tho action of the heart produces diuresis, e.rj.hy drugs of the digitalis 
gronp, pituitary extract, adrenaline, caffeine, alcohol, ether, etc. 
Dilatation of renal vessels as hy the use of spirit of nitrous ether also 
causes diuresis. 

Accumulation of fluid in the abdominal cavity 
the outflow through the renal A^essels, and removal • 

tapping or by purgation, remoA^es venous stasis andprcSfuces diuresis. 

The glomerular pressure may also be 
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blood hydrjBmio, as (1) by drinking large amount of water, and (2) by 
injecting normal saline solution, either subcutaneously, intravenous- 
ly, or into the rectum. 

III. Those acting by causing acidosis, — It has been found that large 
doses of ammonium chloride and calcium chloride cause reduction of 
the alkaline reserve of the plasma and act as diuretics. Tlmy increase 
the non-colloidal constituents of the blood plasma and by reducing 
the concentration of the plasma i)roteins help diuresis. Sodium 
chloride also acts in this way. 

IV. Those actiiiff loralUj ott the klduPifs. - Moderate irritation dilates 
the renal arterioles and raises the glomerular pressure, while the 
pressure in the arterial system generally and the resistance in tlfo 
renal veins, remain unchanged. They stiinulate the kidney cells and 
produce diuresis either by increasing the tubular secretion or by 
diminishing tubiilai’ reabsorption. These are also known as irritant 
diuretics. Except catfeine and its allies most of them irritate the 
kidney cells causing congestion and even nephritis when given in 
largo doses. They are :~ 

(a) Glycosides: these are related to the aromatic series, broom 
{scoparin), cantharidin. 

(h) Acids, alkalies and some salts, caffeine, theobromine and other 
purin derivatives, calomel, novasurol, salyrgan. 

(c) Certain volatile o/Zif. — Ihichn, oils of juniper, copaiba and 
sandal wood. 

\ . Those actiiiff hif salt action, — These act bv lesseniiig vis(*i(litv of 
the blood, thereby increase the tiltral)ility anil raise the glomerular 
pressure. They also prevent reabsorption from the lubules. T\io 
ettect is proportional to the osmotic pressure which they <ixert. 
Water, urea, salts, sugar, milk and thyroid extract act in this way. 

Therapeutics.— The diuretics are indicated to remove 
either water or solids from the body, and have the following 
uses; — , 

(1) Cardiac and pidmouary disorders where the quantity 
of urine is diminished, or there is chance of dropsy. 

(2) To hasten the elimination of waste products or poison- 
ous materials circulating in the blood. 

(3) Conditions where there is accumulation of fluid in 
some natural cavities of the body, as in ascites and pleurisy. 

(4) To dilute the urine in inflammation of the bladder 
and urethra to make it less irritating, and in cases with a 
tendency to formation of calculi or deposition of solids. 

Reaction of the urine. — The normal reaction of human 
urine is slightly acid with a pH range from 6.42 to 7.40, with 
an average of 6.03. During digestion when the gastric secre- 
tion is increased and during fasting the acidity becomes less. 

The reaction becomes altered or may be highly acid by 
the use of mineral acids, but in practical therapeutics their 
usefulness is limited owing to their local irritant effect. The 
urine can be made acid by the use of acid salts, like acid 
sodium phosphate, or by the use of ammonium or calcium 
chloride, benzoic acid, boric acid and salicylic acid. 

We have however more powerful means of making urine 
alkaline. The salts of sodium, potassium, lithium and calcium 
which are oxidised in the blood as carbonates and are elimi- 
oated as such by the kidneys , render the urine alkaline. 
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Those salts of ammonium that are eliminated as urea have 
very little effect in making the urine alkaline. 

Urinary lithontriptics. — These are remedies employed 
for dissolving any concretions or calculi formed in the urinary 
tract or for preventing the deposition of solids from the urine. 
Alkalies are used in uric acid and oxalate of lime calculi. 
Benzoates are used when the urine is undergoing alkaline de- 
composition and phosphatic calculi are liable to be formed. 

.0 

Class A: Diuretics 

Water, Caffeine, Theobromine and Sodium Salicylate, Theophylline and Sodium 
Acetate, Urea, Oil of Juniper, Scoparium, Apocynum (spa i)age 270), Novasurol, 
Salyrgan, Spiritus A^theris Nitrosi (spp p. 200), Punarnava. 

AillTA I>KSTII.IiATA 

Distilled water 

Source and characters. — Prepared by the distillation of potable 
water. A clear, colourless, odourless and tasteless liquid. 

AQUA STERII.ISATA 

Btcrilised Water 

Source.— I )istil potable water in a previously sterilised glass receiver, 
and transfer the freshly distilled water to a sterilised hard glass 
container, ('lose the container to exclude bacteria, and sterilise by 
heatiiuj in au autoclave, or by boiling for thirty minutes. 

N.li. It should be used within one month of its preparation. If 
opened the container may be closed again and sterilised as above. 

PUAUMA(?OLO(}Y OF WATETt 

Water forms about (3-1 p.c. of the body weight and the 
daily loss from the system is about .100 oz. It is necessary 
to compensate for the losses caused by the excretory organs 
and for the rejiair of the various fluids, and of the solid 
organs of the body into whose composition it enters. The 
demand for water is indicated by thirst and an insufficient 
supply will lead to disturbances of circulation and the heat 
regulating mechanism and to retention of the products of 
metabolism. 

Water is not absorbed through the unbroken skin, al- 
though the epithelial cells slowly absorb it and eventually 
swell up. Application of cold water causes constriction of 
the cutaneous vessels and stops perspiration, while hot 
water dilates the vessels, helps radiation of heat, increases 
perspiration and lowers temperature. Cold sponging reduces 
temperature by abstraction of heat. Application of cold 
water to the body reflexly stimulates coughing and increases 
inspiratory efforts. 

Jn^erna%.— Water is very slowly absorbed from the 
stomach, the normal epithelium of the stomach is scarcely 
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permeable to water. It passes rapidly into the duodenum 
and is absorbed from the intestine. A large portion is 
passed out with the stool. AVhen taken mixed with alcohol 
or carbon dioxide (aerated water) it is absorbed more freely 
by the stomach. 

Taken in moderation it increases salivary, gastric, biliary 
and pancreatic secretions and helps digestion. As it helps 
better absorption of foods, less material is left in the gut for 
putrefactive bacteria. Taken in large doses it causes 
vomiting, while hot Avater slowly sii)])ed is a valuable gastric 
sedative and antiemetic. 

Kidneys and skin.— Drinking large (piantities ot water 
causes hydriemia and acts as a diuretic. It is a common 
experience to observe increased ])erspiration and urine Avhen 
more Avater is giA en, and this in proportion to the amount of 
Avater consumed. In fact Avater is the only diuretic and 
almost all diuretics act by supplying the kidney more AA ater, 
i.e., by making the blood passing through the kidney a essels 
hydnemic. Drinking of Av^ater is accompanied by increased 
flow of blood and lymph Avliich Av^ashes out from the body 
effete materials and toxins. Injected into the blood pure 
Avater has a tendency to cause hamolysis by breaking u]) 
some of the less resistant blood cells. 

Metabolism. — ^V■ater flushes the salts and different 
products of metabolism out of the system. During its 
passage through the blood and tissues pure a\ ater decreases 
osmotic x)ressure, and by internal exchange of salt and aa ater 
betAveeu the blood and tissues, and by eliminating the 
excess material by the kidneys it helps to keep the com- 
position of tho blood constant. Nitrogen elimination is 
increased chiefly in the form of urea, and the sulphates and 
phosphates are also increased. 


Tiiekapeutk s OF Wateji 

Externally . — Besides its uses already adverted to in 
pages 37-40, water, in the form of ice, or constantly changed 
through a Leiter’s coil, is useful in subduing many acute 
inflammatory diseases, such as meningitis, cerebritis, 
synovitis, sprains, etc. It contracts not only the superficial 
blood-vessels, but also those of the organs by reflex action. 
On the same principle, a local application of ice to the 
surface arrests internal luemorrhages, such as epistaxis, 
hfematemesis, etc. A sudden partial application of cold to 
the abdomen, by flapping a wet towel over it, excites con- 
traction of the parturient womb, and is therefore employed 
in uterine inertia and post-partum haemorrhage. A smart 
sprinkling of cold water on the face restores consciousness in 
hysteria, fainting and narcotic poisoning. The same plan 
may be adopted in reviving still-born infants. Iced water 
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subcutaneously injected over the diaphragm checks hiccough, 
and within paralysed muscles improves their nutrition. Ice 
poultice applied to the chest is used in the treatment of 
pneumonia. Hot water used as an intra-uterine douche arrests 
post-partum hiemorrhage. 

Intenialhf. — The sucking of ice allays thirst, vomiting 
and hiccough. A small glass of cold water slowly sipped 
controls the craving for drinks by stimulating the circulation. 

In the same manner hot water before meals soothes the 
irritable condition of the stomach in gastritis, gastrodynia 
and gastric ulcer. A glass of cold water taken immediately 
on rising from bed helx)S the bowels to act. The swallowing 
of ice arrests luematemesis. Copious draughts of water 
help to wash out minute deposits of urinary gravel. If it 
is a uric acid calculus, drinking of distilled water diminishes 
the tendency to deposition. As a diuretic (Ilaessner ad- 
vocates the oral administration of distilled water for iirmmia, 
hypertension without arteriosclerosis, and urinary lithiasis. 
Large draughts of water given between meals may arrest 
the formation of gall-stones by li(iuefying the bile. As an 
emetic^ warm water should not be given in (quantities sufti- 
cient to over-distend the stomach, as this may paralyse the 
muscles and thereby impede rather than ])romote vomiting. 
Half to one ])int at a time is enough for the purpose. In 
(edema water is only a safe diuretic when the salt intake 
is limited. On the other hand its restriction is helpful in 
acute nephritis and cardiac (edema when the renal circula- 
tion fails to deal with normal (juantities of fluid. The 
intake of water should be gradually increased as the kidneys 
show evidence of being able to deal with it. 

rAFFEINA 

Calfeine. C8nioN40j,H20 

Syn. - Theino ; (hinranine. 

Source.— An alkaloid obtained from the dried leaves of Camellia 
siuensis, or from certain other plants : or may be prepared syiitheti- 
<'ally. It is 1 : 8 :7-trimethylxanthine. 

Tea yields 8 to 5 p.c., coffee seeds 1.3 p.c., guaraiia 5 p.c., mate or 
Paraguay tea 0.5 p.c., kola nut 3 p.c. 

Characters. — Colourless, silky, in^edles; oilourless; taste, bitter. 
SohibUittj.—l in 80 of cold, and easily in boiling water, alcohol and 
chloroform. The aqiieou.s solution is neutral. 

Incompatibles. —^rannic acid, potassium iodide and mercurial salts. 

B.P. Dose.— 2 to 5 grs. or 0.12 to 0.3 grm. 

CAFFFINA FT NOBII BFNZOAS 

Caffeine and Sodium Benzoate 

Source.— Prepared by mixing caffeine with an equal weight of 
sodium benzoate. Contains not less than 47 p.c. and not more than 
50 p.c. of anhydrous caffeine, and not less than 50 p.c. and not more 
than 53 p.c. of sodium benzoate. 
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Characters.— A white powder ; odourless’; taste, slightly hitteiv 
Soluble ill 1 part of warm water ; completely in 4 parts of wateiv 
slightly in alcohol (90 p.c.). ^ ^ 

B.P. Dose.— 6 to 15 grs. or 0.3 to 1 grm. ; or 2 to 5 grs. or 0.12 to 
0.3 grm. (by injection). 

N ON-OF FICI A L I *K EPAU AT ION S 

1. Caffeine- Chloral.— Granular crystals. Soluble. Analgesic and laxative. 
Hypodermic injections useful in consttpatio 7 i^ rheumatism, sciatica. Dose.-dtoH- 
grs. or 0.2 to 0.5 grm. 

2. Migrainine. Syn. — Antipyrin Caffeine-eitriv%cm.-~'^o\\\\i\Q‘. in water ; contains- 

9 p.c. caffeine, 1 p.c. citric acid, andvK) p.c. phenazone. In headache, but causes 

sleeplessness. 8 to 15 grs. or 0.5 to 1 grm. 

3. Caffeina et Sodii Salicylas.— Evaporate to dryness Caffeine 5, Sod. Salicylas 
G, Water 20. A white amorphous powder containing 47 to 50 p.c. of caffeine. Acts- 
like digitalis, but more rapid. I)ose.~b to 15 grs. or 0.3 to 1 grm. by mouth 
2 to 5 grs. or 0.12 to 0.3 grm. hypodermically. 

4. Caffeinffi Citras.— White inodorous powdei’ with an acid reaction. Soluble 
in 32 parts of water. />osc.~2 to 10 grs. or 0.12 to O.G grm. 

5. lodo-Caffeine. Stpi.—Sodiuni'Cnffeine Iodide.— \ white powder, slightly 
soluble in cold water and freely in warm water. (Contains 05 p.c. calTeiiie. A 
valuable diuretic in cardiac dropsy and pleurisy. T^scful in a-f/Awfl. Dose.—^ {o 

10 grs. or 0.12 to 0.0 grm. 


PlTAllMAt’OLOGY 

Internally . — Caffeine has three important actions, viz., 
(1) it is a diuretic ; (2) it excites the liigher nervous centres ; 
(3) it acts on all muscle-libres, whether cardiac, striped or 
plain. 

Heart and circulation. — In medicinal doses it slows 
the pulse from stimulation of the inhibitory centre and 
increased vagus excitability. Frequently however no change 
in the pulse-rate is observed. In some cases the stimulation 
of the heart is pronounced possibly due to increased flow 
through the dilated coronary arteries. In toxic doses the 
pulse becomes very frequent, irregular and intermittent,, 
and at last the heart stops in systole. These eflects are 
largely due to the direct action of tlic drug on the cardiac 
muscle, chiefly the nodal tissue and the bundle of His, and 
partly on the cardio-inhibitory centre. The vaso-constrictor 
centre is moderately stimulated causing a rise of blood- 
pressure ; on the other hand there is peripheral vaso- 
dilatation which overcomes the effect of constriction. 

An injection of caffeine and sodium benzoate usually 
causes a slight slowing of the pulse without any appreciable 
effect on the arterial pressure. But this often induces 
undesirable nervous symptoms which precludes it from 
being used repeatedly without risk of over stimulating the 
brain and cord. It has no eff*ect on arteries not under 
control of the vaso-constrictor centre. The coronary arteriea 
are dilated. 

Respiration. — In therapeutic doses given by the mouth 
; the respiration is moderately stimulated, sometimes however 
it is scarcely affected unless cardiac dyspnoea is improved 
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by the circulatory effect. The respiration is definitely* 
stimulated when given as an injection. 

Temperature is not affected by small doses but is- 
increased by large doses. 

Nervous system.— Caffeine in small doses acts entirely 
on the higher psychical centres, this being the only part 
really affected, hence there is mental exhilaration and 
removal of fatigue and languor. It has been shown that 
there is an increase in both the rapidity and accuracy of 
purely intellectual processes ; but caffeine has no effect on 
those forms of cerebral activity which require a combination 
of mental processes with physical co-ordination. The 
perceptions become more acute, pain is more keenly felt,, 
and the sense of touch becomes more discriminating. In 
larger doses it stimulates the motor area as evidenced by 
restlessness, wakefulness, ringing in the ears, delirium and 
tremors. 

Medulla and cord. —It stimulates the respiratory centre 
and slightly the vaso-constrictor and vagus. The motor 
cells of the cord are also stimulated with acceleration of the 
passage of im})ulses like strychnine, but more mildly. It 
therefore, increases the reflex activity and improves the 
tone of the muscle. 

Muscle. — Its action is Avell marked on voluntary muscles. 
A moderate dose will directly increase the strength and 
irritability of the muscle ; and the total amount of work done 
before exhaustion is increased. Considering the universal 
use of beverages containing caffeine it is of practical import- 
ance to know that as a result of human experiments with 
ergograph the increase in muscular poAver is not followed by 
a compensatory depression. 

Metabolism. — The effect of caffeine on metabolism is not 
clear. It increases the excretion of xanthine and urea, con- 
sumption of oxygen and elimination of CO 2 . There is some 
rise of tem])erature due to increased muscular activity and 
effects on the nervous system. 

Kidneys. — Caffeine is a powerful diuretic and it has been 
found that under its use the kidney vessels are dilated while 
causing general vaso-constriction thus increasing the filtra- 
tion pressure in the renal vessels. But since it acts as a 
diuretic in the isolated kidney just as Avell as in the intact 
animal, the diuresis cannot be due to circulatory changes. 
On the other hand the evidence is strong that the effect is 
due to direct stimulation of the renal epithelium, and that 
the increased flow of blood is the result and not the cause 
of increased function (Cushny). Yerney (Quarterly JournaT 
of Pharmacology^ 1928) asserts that it acts by increasing the 
number of glomeruli functioning thus increasing the filtra- 
tion surface. The extent of diuresis varies with the amount 
of water in the body ; and the urine is of low specific gravity,. 
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the urinary solids being less than the watery portion of the 
urine, i.c., the diuresis depends upon the amount of liltrable 
fluid available in the body and becomes less when the accum- 
ulated fluid is eliminated and the body becomes relatively 
^‘dry”. In other words diuresis depends upon an increase 
of the non-colloidal constituents of the blood which by reduc- 
ing the osmotic resistance to filtration allows more fluid to 
pass through the glomeruli into the tubules. It has been 
found that on a salt-free diet sodium chloride almost dis- 
appears from the urine as it is reabsorbed to maintain an 
adequate concentration of salt in the blood. If however 
catteine is administered the vsalt rcai)])ears in the urine. It 
has therefore been suggested that catteine interferes ivifh the 
reahsorption of salt by the tubules, as a result of which more 
salt remains in the tubules which exerts an osmotic ])ressure 
and hinders rcabsorption of fluids. Moreover there is in- 
creased ])ermeability of glomerular cells which allow of in- 
"Creased filtration through them. 

As a diuretic catteine is inferior to theobromine and theo- 
phylline, and of these theophylline acts more powerfully on 
the kidney. Catteine however does not injure the kidneys 
when used for a x)rolonged period even in large doses. It 
has therefore the advantage over other diuretics and causes 
no further damage to the kidneys when used in renal disordei\ 
Absorption and elimination.— Catteine is rapidly and com- 
pletely absorbed, only a very small percentage being elimi- 
nated in the urine, and none appears in the stools even when 
given in large doses. About 80 p.c. is completely oxidised 
into urea, the rest being excreted in the urine as di- and 
mono-methylxanthine. When used for a long time a certain 
degree of tolerance is |)roduced so that diuresis is not so 
marked after some time. 

Acute toxic action.— Huriiing in the throat, thirst, gastro-intt\stinal 
pain, violent vomiting and purging, giddiness, tremors in the extrem- 
ities ; free diuresis, clear intellect were observed in a case of 
])oisoning by 60 grs. of the citrate; recovery took place under the 
use of nitroglycerin. 

Chronic toxic action.— A slow development of the toxic symptoms 
from excessive tea-drinking is very rare, but is well illustrated in the 
case admitted into the IJelleveue Hospital, New York. Thirty cups 
per day without food were drunk by him when he got awfully 
prostrated. Extreme indigestion, extreme aiuemia, complete inability 
to move, great cardiac and respiratory distress were the chief symp- 
toms. In another case symptoms of posterior and lateral sclerosis of 
the cord were marked. 


Therapeutics 

Externally. — An infusion of tea is often used as a col- 
ly rium in simple conjunctivitis, and a gargle for sore-throat. 

Internally. Heart* — As a cardiac stimulant it is chiefly 
used as an emergency drug and should not be repeated fre- 
quently. As it does not possess the permanent tonic action 
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of digitalis, it cannot replace that drug, but may usefully be 
used as an adjuvant when a greater effect is desired. It 
tones up the lieart and removes the intermittent character 
of the pulse brought on by large doses of Apocjjnmn canna- 
hinum. It is of signal service in cardiac dropsy specially 
when combined with digitalis. It may be used to strengthen 
the heart in many acute diseases, such as ])neumonia, fevers, 
etc. Eccatise it dilates the coronary vessels and relieves 
vascular spasm, theobromine is used in angina. 

Lungs. —As a respiratory stimulant caffeine may be 
used in (edema of the lungs and depression of respiration. 
Hot black colVee is largely used in narcotic ijoisoning to 
stimulate the respiratory centre. Sometimes it relieves the 
paroxysms of asthma. 

Nervous system. — In migraine caffeine or the citrate, in 
combination with aspirin, pheiiacetin, etc., to assist their 
action and to ])revent their depressing effect on the heart, 
are sometimes useful. On the other hand Hale has shown 
that the toxicity of antifebrin and phenacetin is increased by 
combination with caffeine. Owing to its action on the central 
nervous system it is used in nervous exhaustion and as it 
stimulates the brain and respiratory centre it is used in 
alcoholic poisoning. 

Kidneys.— Caffeine is an uncertain diuretic and has now 
been superseded by diuretin, agurin and theophylline, but 
these tend to cause gastric irritation, nausea and vomiting. 
It is largely used in cases of cardiac dropsies, and is of value 
as a preliminary to digitalis treatment. Its value is not so 
certain in renal and hepatic dropsies. In chronic paren- 
chymatous nephritis there is as a rule very little response, 
Avhile in chronic interstitial nephritis it usually gives better 
results. Many patients get habituated to its use and its 
^liurctic action is entirely lost on them after a week or so. 
On account of its stimulating action upon the kidney cells 
caffeine should not he given in cases of acute nephritis. 

Prescribing hints.— Caffeine is usually giyen alone but 
it may be combined with other drugs, such as strychnine or 
digitalis as they mutually hell) each other, or it may be 
exhibited alternately with digitalis. It should be remembered 
that the citrate is acid, and when dissolved in water forms 
an acid solution and dissociates free citric acid. It is there- 
fore incompatible with substances which cannot be prescribed 
with acids. With iodides it liberates iodine. As an emer- 
gency drug caffeine sodium-benzoate should be used hypoder- 
mically. When caffeine is used as a circulatory stimulant it 
stimulates the cerebral cortex, and a few doses may cause 
-excitable nervous condition with wakefulness when sleep 
may be of the greatest value to the patient. As it stimulates 
perception it may increase the patient’s suffering. 
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THEOBROMINA ET SOBII SAIaICYIjAH 

Theobromine and Sodium Salicylate 

Syn.— Diuretin. 

Source— It is a mixture of sodium thoobromino and sodium sali- 
cylate in approximately molecular proportions. Prepared by the 
interaction of sodium hydroxide, theobromine, and sodium salicylate. 
Contains not less than 4(5 p.c. of theobromine, 41 p.c. of sodium salicy- 
late, and 6.9 p.c. of sodium. 

Characters.— A white, amorphous powder. No odour ; taste, sweet- 
ish and alkaline. SoluhiWy,~-\t\ equal parts of Avater. Insoluble 
in alcohol (90 p.c.), in ether and in chloroform. 

B.P. Dose.— 10 to 20 grs. or 0.6 to 1.2 grm. 

TIIEOPlIYIiEINA ET SODII ACETA^i 

Tlicophylliiio and Sodium Acetate 

Syn.— Theocin Sodium Acetate. 

Source.— Prepared by dissolving eqnimoleoular proportions of 
sodium theophylline and sodium acetate in Avater, and evaporating 
to dryness. Contains not less than 55 p.c. of anhydrous theophylline. 

Characters. —A AA'Iiite, crystalline powder; odourless ; taste, bitter. 
Soluble ill 25 parts of water, insoluble in alcohol (90 p.c.), in ether and 
in chloroform. Solution alkaline to litmus. 

B.P. Dose.— 2 to 5 grs. or 0.12 to 0,3 grm. 

NOX-OFFICIAL PrEFARxATIONS of 'fHEOBROMINK AND 
ALLIED PlTRIN DERIVATIVES 

1. Theobromina et Sodii Acetas. St/n.—Affitrhi.—A clollquescent powikMv 
easily soluble 1 in 2 of water. Dose.— 10 to 15 grs. or 0.6 to 1 grm. 

2. Theophylline, U.S.P. iSifn,—Theochi.—\x\ white, odourless crystalline 

powder, isomeric with theobromine. Taste, bitter. Soluble 1 in 160 of water, 
readily in hot water. Dose, 0.25 grm. or 4 grs. 

3. lodo -theobromine. Syn.— Theobromine Sodium-Iodo-Snlicylaie.—CoY\i 2 Ans 40- 
p.c. of theobromine in combination with sodium iodide and salicylate. In drrhosis- 
of the liver, acute nephritis. Dose.— 2 to 10 grs. or 0.12 to 0.0 grm. 

4’ Theobromina. Syn,— Di methyl a anthine.—l^omvA'xQ, with theophylline. An 
alkaloid obtained from the seeds of 'I’heobroma cacao. Dose.—b to 10 gi s. or 0.3- 
to 0.6 grm. 

5. Theobromine Calcium Salicylate. Syn.— Calcium Diuretin ; Theocalcine.— 
Contains 48 p.c. theobromine and 11 p.c. calcium salicylate. A white poAvder 
sparingly soluble in water. Action like diuretin. Fscful in arteriosclerosis and 
asthma. Dose.—l to 15 grs. or 0.5 to 1 grm. 

6. BeoL'pYLylliSL.— Theophylline Ethylenediamine. A'ellowish cry.stals, fieely 
soluble in water. Causes vaso dilatation and hydrsemia of the kidneys. Diuretic 
in cardiac and renal dropsies, arteriosclerosis, angina and cardiac asthma. 
Dose.—Z grs. or 0.2 G. by mouth or subcutaneously. 

7. Rhodan-Calcium-Diuretin.— In tablets, each contains calcium-diuretin TVs gr. 
and pot. sulphocyanate Vh gr. Dose.—Oxm tablet twice or thrice daily after food. 

Pharmaoolocjy and Therapkutics of Diuretin and 

OTHER PUKIN DERIVATIVES 

These substances are called purin derivatives because 
they are derived from xanthine, one of the purin bases, by 
, the substitution of a certain number of methyl atoms (CHs) 
for atoms of hydrogen. These are therefore closely related 
to uric acid. 
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These derivatives are powerful diuretics without any side- 
effects on the nervous system as possessed by caffeine. They 
however irritate the stomach and produce nausea and vomit- 
ing. Attempts have therefore been made to avoid these 
unpleasant symptoms and also to enhance their action by 
combining them with calcium, luminal, etc. Theophylline 
and sodium acetate is more powerful and is more liable to 
upset the stomach than theobromine and its salt. 

These closely allied substances differ in tlieir therapeutic 
action. Caffeine stimulates the heart and has only a slight 
direct action on the kidneys. Theobromine acts much more 
powerfully on the renal epithelium, and stimulates the heart 
and lowers blood-pressure, dilates coronary vessels and re- 
lieves vascular spasms. 

Theocin is a less powerful cardiac stimulant than caff’eine 
but it is a more active diuretic than either of the other 
two. ddie best results are obtained with theocin in chronic 
interstitial nephritis where there is always sufficient 
healthy kidney tissue left to respond to the drug. It is 
coni m- indicated iu acute ncjdirifis and in diffuse parcn- 
chymatous inflammation. In cases where the kidney is embar- 
rassed by either local or general obstruction theocin and 
theobromine only act after the obstruction has been relieved 
by digitalis. This is an imx)ortant point to bear in mind. All 
these diuretics, but specially theocin, increase the solid con- 
^stituents as well as the water. This places theocin amongst 
the most ethcieiit of diuretics in cases of fcdema with re- 
tention of sodium chloride. 

Theobromine is usually given either as the double salt 
with sodium salicylate {diuretin), or with sodium acetate 
{agurin). Aguriii is free from most of the unpleasant side- 
effects of diuretin, especially the depressing action of the 
salicylate, while the diuretic action is somewhat increased, 
since the acetate itself possesses diuretic properties and the 
amount of theobromine contained in agurin is 10 p.c. more 
than in diuretin. It is most successful in cases of dropsy 
<lue to myocardial degeneration, corai)licated with nephritis 
and even in uncomplicated cases. 

Theocin is a very powerful diuretic and often acts where 
both of the above-mentioned combinations have failed ; it 
may either be given alone, or in the form of theophylline- 
sodium acetate. It is very prompt in its action but the 
effects soon pass off and it cannot therefore be administered 
continuously for any length of time. It also produces certain 
unpleasant side-effects which should be carefully borne in 
mind. These effects are as follows : — 

(1) Symptoms of gastric disturbance ; vomiting and 
diarrhoea. 

(2) Nervous symptoms ; headache, vertigo and convul- 
4sions. 
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These effects are most likely to occur when pure theophyl- 
line is used ; hence the compound salts should be used in 
preference, and the following* precautions should be 
observed : — 

(1) The daily dose should not exceed a total of 1.5 grs. 

(2) The drug must always be freely diluted and given on 
a full stomach. 

(3) It should only be given on alternate days, using 
either diuretin or agurin on the intervening day. 

(I) If the patient develops headache or sickness, the 
drug should be stopi)ed immediately. 

(5) Never use theophylline if there be acute nephritis 
or excessive destruction of kidney substance. Eemember 
that it only acts when there are healthy kidney cells for it ta 
act upon. 


lIKKA 

Urea. CO(NH 2)2 


Syn.— -Carbamide. 

Source.— Prepared from ammonium cyamite. It is diamide of car- 
bonic acid. 

Characters.— (’ol oil rloss, transparent, prismatic crystals ; no odour ; 
taste, saline, cooling. Soluble in 1 part of water, in 5 parts of alcohol 
(90 p.c.), insoluble in ether and in chloroform, 

B.P. Dose.— 15 to 240 grs. or 1 to 16 grm. 

N OX-OFFiri A L K K I »A 1{ ATI ON 

1. Quininae et Urea Hydrochloridum, U.S.P. JSf/n.^Urrn ( ’ontnins fxS 

p.c. quinine. In colourless, translucent prisms. Soluble in water. I 'sod hypoder- 
mically in malaria and for \oq,^\ amvsfhcsia. Dose, Hypodermic, 1 

or .15 grs. (one dose only). 


PllAUMACOLOGY AND ThEKAPKITTIGS 

Urea is rapidly absorbed from the intestine and acts as 
a powerful diuretic by preventing normal reabsorption of 
water by maintaining the osmotic tension of urine. 8inee 
it is rapidly excreted its effects are of very short duration. 
It is used in the treatment of dropsy. Miller and Feldman 
treated cardiac dropsy with massive doses of urea (2.5 to 
6 dr.) thrice daily in 40 p.c. solution with very good results. 
Some fruit juice is added to cover the taste. When about 
50 grm. were given daily most of the (udema disappeared. 
Some cases regained their cardiac efficiency without the use 
of digitalis {British Medical Jotirnal, Jan. 21, 1933). Because 
of its property of dissolving uric acid calculi it has been 
recommended as a preventive and cure for this trouble. As 
a diuretic it is used in cirrhosis of the liver, gout and chronic 
kidney diseases. 

It is not utilised in the body, and when given in larger 
doses it is entirely eliminated by the kidneys. Since its 
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elimination is impaired in chronic interstitial nephritis and 
not in chronic parenchymatous nepJiritis, it is used as a 
diuretic in tlie latter condition. In combination with quinine 
(urea quinine) it is used as a local anicsthetic, as a substitute 
for cocaine, in .1 p.c. solution. It is non-toxic, soluble in 
water, and can be sterilised. A 5 to 10 p.c. solution has 
been injected between the vein and the mucous membrane of 
the rectum in mtcrnal piles. 

It is suj)posed to be a true galacto^ogue. 

It is largely used for testing the efUcieiicy of the kidneys, 
for which purpose 15 grms. are given by the mouth and its 
excretion determined at suitable intervals. Figures below 
1.5 x>«c. collected one hour after and 2 j^.c. after two hours 
show a poor concentrating power of the kidneys and indicates 
renal inefficiency. Normal kidneys may concentrate up to 
4 p.c. or ov er. 

JIINIPEUI 

Oil of .lanipcr. ( of of/ici nl) 

Source.~Tlio oil distilled from tin*. rip(3 fruit of Jm/fpents conimfnns, Sind 
rectitied. (’olonrless or pale jjreeiiish-yellow ; odour characteristic ; taste, 
aromatic hitter. 4 of alcohol d.>5 p.c.). 

Composition.—Coutains (1) (fho Cnmphime (CiolTni), Ti*rpinenol and 

Cadinene (Ctdlai). (2) .Inniper cam])hor, a crystalline body. 

Dose.— i/a 1 0 ms. or 0*0, ‘1 to 0*2 mil. 

X ON-O h'hli aAL Pr K PAR A TION 

1. Spiritus Juniperi.-'t in 10. Dose.^-b to 20 ms. or 0’3 to 1*2 mils. 

Pu ARM ACO LOCI Y 

Oil of juniper rostMiiblcs oil of turpentine in its action, but it is a 
more powerful renal stimulant and diuretic, and is more ajj^reeable 
to the stomach. lu larj^c* doses, it excites the fjenital or^jans like 
caiitliaridin, causing strangury and priapism. It is al)Sorbed into 
the blood and is excreted with the urine, to wliich it imparts an odour 
of violets. The diuretic etfoct is observed in dropsy, whilst in health 
it is said to diminish the urine secreted. 

TiiERArErxics 

Sometimes it is used as a stomachic, stimulant and antispasmodic,. 
l)nt it is chietiy employed as a diuretic in cardiac and hepatic dropsy, 
and in chronic nephritis. It should not he used in acute renal affec- 
tions. It is best given with salines. (Hin and Hollands contain it 
and they can be used as alcoholic beverages in the above diseases. 

SCOPARIIIM 

Hroom Tops. (Not official) 

Source.— The fresh aiKl the dried tops of Cf/ffsna scoparhts. 

Composition.— (1) Scoparhi, a yellow crystallUu! sub.stance. (2) Sparteine, a 
liquid volatile alkaloid. (3) Genistelne, a crystalline volatile alkaloid. (4) Sarothani- 
vine, a non-volatile alkaloid. 

Non-official Preparations 

1. Infusum Scoparii Recens, B.P.C — Made with (f/vW tops. 1 in 10. Itu 

2 ozs. or 30 to GO mils. ' ‘ 

2. Succus Scoparii.— Made with fresh tops. Dose.—l to 2 drs. or 4 to 8 mils. 
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Pharmacology and Therapkdtics 

Broom because of scoparinacts as a valuable diuretic. It is usually 
prescribed with other diuretics in all forms of dropsy especially 
cardiac, and interstitial nephritis. Haustus Scoparii Compositus, 
consisting of Potassium Tartrate 20 grs., Sp. .lunipori 30 ms. and 
Infusum Scoparii Rec. ad 1 oz., is a very valuable combination, but it 
should never be prescribed for acute BrighPs disease. 

Por action of Sparteine, see page 241. 

Class II : Urinary Antiseptics 

In order that a drug may act as a genito-urinary anti- 
septic it must be absorbed through the alimentary canal and 
excreted by the kidneys. Many antiseptics are however 
eliminated in an inactive form and are therefore useless as 
genito-urinary antiseptics. But the drugs of this group are of 
special value in disinfecting the genito-urinary tract during 
their elimination in more or less concentrated form. The 
continual excretion of these drugs through this channel 
reduces the number of organisms in the urine and prevents 
sepsis. The action of genito-urinary antiseptics largely 
depends upon the reaction of the urine which considerably 
influences the growth of bacteria in the urine. Thus it has 
been shown that although normal urine undergoes putrefac- 
tion in about 3(> hours, it takes only 24 hours if rendered 
alkaline by the administration of potassium salts. On the 
other hand it takes three days to putrefy if it is rendered 
acid by the administration of acid sodium phosphate. 

The commonly used urinary antiseptics are : — 

1 . Ammonia Koi-maldohydo, G roup 

Hexamine, Helmitol, Hexyl-rcsorcinol 

2 Coal Tar Group 

' Benzoates, Salicylates, Salol, Mercuro chrome, Acriflavine, Methylene 
Blue 

3. Boric Group 

Boric Acid and Borax 

4. Es.scntial Oils 

Copaiba, Sandal Wood Oil, Buchu 

Besides these, certain drugs are used as adjuvants, e.f/., 
the citrates when given in sufficient doses render the urine 
alkaline, and acid sodium phosphate increases the acidity of 
urine. 


HCIXAMINA 

Hexamine. C6H12N4 

Syn.— ^lethenamina ; “Urotropino” ; Aminoform ; Formin. 

Source. —Obtained by the combination of ammonia and formalde- 
hyde. ("ontains not less than 99 p.c. of pure hexamethylenetetra- 
mine. 

Characters. --Colourless crystals or crystalline powder. Inodor- 
r. ous. Taste, at first sweetish, afterwards bitter. Solubility , — 1 in IJ of 
water and 1 in 8 of alcohol (90 p.c-). Solution alkaline to litmus. 

B.P. Dose. — 10 to 30 grs. or 0*0 to 2 grm. 
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Non-official Preparations 

1. Piperazin. Syn.— Diethylene-diamine.— VormQtX by the action of sodium 
glycol on ethylene diamine. In small colourless deliquescent crystals, with a 
strongly alkaline reaction, saline taste and faint odour. Soluble 4 in 7 of water. 
In uric acid diathesis, gout and lithiasis. Doae.—b to 15 grs. oj- 0.3 tot grm. 

2. Hexamine Glycocholate. As cholagogue and biliary anti- 

septic. In catarrhal jaundice, after-treatment of typhoid fever and in gall-stones. 
Dose. -b grs. in tablets. 

3. Helmitol. Syn.—Formamol \ New Urotropine.—A citrate combination of 
urotropine and formaldehyde. A more powerful antiseptic than ui otropine and 
fiGver causes irritation of the urinary apparatus. Dose.-Vh to 15 grs. or 05 to 
1 grm. 

4. Hexyl-Resorcinol. Syn.^Caprokol.—l : 3 Eihydroxy 4-Hexylbenzol. The intro- 
duction of an alkyl radical to resorcin markedly decreases the toxicity and at 
the same time increases its germicidal activity. A valuable urinary disinfectant. 
It does not irritate the urinary tract, and the germicidal action is not modified by 
the natural rang(3 of the reaction of the urine, but it is destroyed by the use of 
large doses of bicarbonate of soda. Valuable in cystitis and pyelitis. Produces 
local necrosis when given hypodermically. Anthelmintic for hook-worm {see page 
350). Dose.— 2 to 10 grs. or 0‘12 to 0*6 grm. 

5. Pyridium. Phenyl-azo-alpha-diamino-pyridine hydro- 

chloride. A brick red crystalline powder, slowly soluble in cold water, glycerin, 
alcohol, etc. A powerful bactericide in gonococcal and staphylococcal infections 
of the genito-urinary tivict Useful in gonorrhmal infection and complications 
of males and females, pyelitis and cystitis. />osc.— Each tablet contains P /2 gr. 
or 01 grm. Two at a time after meals. 

PllAUMA( OLOGY AND THERAPEUTICS 

Hexamino is rapidly absorbed and appears in the urine 
about an hour after administration. The quantity appearing 
in the urine varies with its absorption, about 20 to 30 p.c. 
being decomposed in the stomach during digestion, but only 
about 1 p.c. during fasting when the contents are feebly acid. 
If used for a prolonged period a concentration of 1 in 2000 
can be obtained with a dose of 0.67 grm. It is doubtful 
whether when administered per os it forms enough formal- 
dehyde to retard the growth of bacteria in the urinary tract, 
for cultures of urine show growth of organisms during 
hexamine treatment. 

It is one of the most powerful urinary antiseptics we 
possess. But by itself it has no antiseptic power, and its 
value depends upon the formation of formaldehyde in the 
acid urine. When the urine is alkaline it should be rendered 
acid by the administration of acid sodium phosphate in 10 to 
15 gr. doses, or of ammonium chloride 20 grs. four times a 
day, since more formaldehyde is liberated if the urine is kept 
acid. It has been recommended in typhoid fever not only to 
lessen the chance of cystitis but also to prevent the spread 
of infection. For the same reason it is largely used in B. coli 
Infection of the urinary tract. In this condition the urine is 
already highly acid and the use of hexamine alone will 
render the urine sterile. Since acid urine irritates the 
urinary tract it is often desirable to use large doses of 
alkalies (citrates or acetates), to make the urine alkaline, and 

25 
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since the growth of colon bacillus is inhibited in an alkaline 
urine this will not only relieve irritation but will also prevent 
further growth of the organisms. Meantime hexamine may be 
exhibited to act as long as the urine remains acid. If the 
infection of the urinary tract is due to pyogenic cocci or 
putrefactive organisms,, the urine becomes foul and alkaline, 
as in cases of cystitis, and it requires to be rendered acid for 
hexamine to act. In generalised infection with coli organisms 
hexamine given intravenously (20 to 40 x).c. solution, 2 to 5 
c.c.) gives brilliant results. It has been used in infection of 
the gall-bladder, cerebral malaria, pyelitis of pregnancy 
and post-operative anuria when given intravenously. In 
the treatment of cholecystitis it should be given in large 
doses (60 to 100 grs.) with an equal quantity of bicarbonate 
of soda three times a day. In malarial coma 3 c.c. of a 
40 p.c. solution given intravenously will cause the cere- 
bral symptoms to pass off slowly although the parasites 
remain in the blood. Combined with antitetanic serum it 
has giv'en remarkable results in tetanus. It has been sug- 
gested that hexamine facilitates the entrance of the antitoxin 
into the cerebro-spinal fluid. It enters the different organs 
and secretions freely and has been found in the bile, cerebro- 
spinal fluid and pancreatic juice. It has therefore been used 
in cerebro-spinal meningitis, poliomyelitis of children and 
various inflammatory diseases of the meninges and brain, 
although there is little evidence that hexamine is converted 
into formaldehyde in the bile or cerebro-spinal fluid. In fact 
Otto Mayer suggested the use of 10 c.c. of a 10 p.c. solution 
with 20 c.c. of air after lumbar inincture in meningitis. Jle 
has found good results following its use which lie attributes 
to the hypertonic effect of the drug and not to any disin- 
fectant action. In combination with sandal wood oil and 
methylene blue it is often used in gonorrheea and gleet. 

Since formaldehyde forms soluble compounds with uric 
acid, it has been used in gout, gravel, and uric acid diathesis, 
but the results have been disappointing. It is specially 
valuable as a projjhylactic after catheterisation. 

Hexamine itself is not irritant but formaldehyde irritates 
the bladder and in susceptible persons may cause |)ainful 
micturition and eventually cystitis and even hicmaturia. 

COPAIBA 

Copaiba 

Syn.— Balsam of Copaiba. 

Source — The oleo-resin obtained by incision from the trunks of 
various species of Copaifera. 

Characters. — A more or less viscous liquid ; generally transparent ; 
sometimes opalescent or slightly fluorescent. Odour, peculiar, aro- 
matic. Taste, acrid, somewhat bitter. Solubility.— Vjntirely in an equal 
volume of dehydrated alcohol. 
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Composition. — (1) The Volatile Oil^ 48 to 85 p.c. (2) The 15 to 

52 p.c. which remains dissolved in the oil. The resin consists of (a) 
Copaivic Acicl^ a crystalline resin, and (h) a non-cry stallisable viscid 
resin. 

B.P. Dose.— 10 to 30 ms. or 0*6 to 2 mils. 

Nox-OFFtciAL Preparations 

1. Copaiba Resin. Dose.— 10 to 20 grs. or 0*0 to 1*J prm. 

2. Oleum Copaibse.— A colourless or pale yellow oil with the odour and taste 
of copaiba. Dose.—b to 20 ms. or 0*3 to 1.2 mils. 

PlLVRMAt^OLOGY 

Infevually, Gastro-intestinal tract. — It imparts an acrid 
nauseous taste, and a feeling of warmth to the epigastrium, 
and gives rise to disagreeable eructations. Continued long 
it causes dyspe])sia and looseness of the bowels. 

Mucous membrane. — The volatile oil and the resin are 
readily absorbed into the blood, and are excreted by the 
mucous membranes, particularly by the mucous surface of tlie 
genito-iirinary and respiratory tracts, which they stimulate, 
producing an increased vascularity and increased secretion 
which, if toiil, is disinfected. Thus copaiba is a disinfectant 
and expectorant, and a stimulating disinfectant to the genito- 
urinary surface. It imparts the odour of the drug to the 
breath, urine and mucous secretions. 

Skin. — It is excreted by the sweat-glands, and acts as an 
irritant to the skin, iiroducing sometimes an erythematous 
eruption known as ‘^M)])aiba rash.” A portion of it is also 
excreted by the milk to which it imi>arts its nauseous 
flavour. 

Kidneys.— It ])owerfully stimulates the kidneys, perhaps 
more than any otlicr drug containing cither resins or volatile 
oils. It is therefore a iiowerfiil diuretic. This diuretic action 
is largely due to tlie resin, which during its excretion stimu- 
lates the secreting cells of the kidneys. Large doses cause 
renal congestion, witli lumbar pain and scanty, bloody and 
albuminous urine. The resin and volatile oil are excreted 
in the urine which they disinfect. 

It should he remembered that the resin is inferior to 
the oil as an antiseptic, but is a powerful diuretic. 

Micro-organisms.— By disinfecting the secretion of the 
genito-nrinary tract as Avell as by rendering the urine aseptic, 
coi)aiba decidedly acts as a poison to many infective micro- 
organisms, especially the gonococcus, which are destroyed by 
the oleo-rcsin as it passes out. 

Thekapeutics 

Internally, Mucous membrane.— As a stimulating dis- 
infectant to the mucous secretions, it has been found useful 
in vaginitis, cystitis, pyelitis, leucorrhcea and chronic 
bronchitis. 
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Gonorrhoea. — On account of specific action on the gono- 
coccnSf it is a very valuable remedy for gonorrhoea. It 
should be given when the acute symptoms have somewhat 
subsided in 15 to 20 m. doses, increasing it slowly, as it often 
upsets the stomach. Its effect is not so marked in gleet. 

Kidneys. — As a powerful diuretic, both copaiba and its 
resin have been employed in dropsy, due either to hepatic 
or cardiac disorder. It is contra-indicated in Bright’s disease. 

Prescribing hints.— Copaiba may be given in capsules, 
pills, paste, or emulsion. Tincture of quillaia or solution of 
potash helps emulsification. Cinnamon water, peppermint 
water, tinctures of ginger and orange fairly cover its un- 
pleasant smell. The oil is best given in capsules or sus- 
pended by mucilage. The efficacy of the drug is greatly 
increased if it is given with sandal-wood oil, ciibebs oil, 
buchu, etc., as in the following prescription : ^ 01. Santal. 
Flav. 4 drs.. Copaiba 1 oz., Liq. Potassfe 1 dr., Spt. .Kther. 
Nitrosi 4 drs., Tr. Hyoscyam. 4 drs., Tr. Buchu 1 oz.. 
Mucilage Acacia 1 oz., Ol. Cinnamomi 10 ms.. Syrup to 6 
ozs. Mix and make a creamy emulsion. Dose, — One dessert- 
spoonful thrice daily after food. 

OliEm SANTAL.I AU.STRA1.IE]% NIN 

Oil of Australian Sandal Wood 

Source.— The oil distilled from the wood of E near if n splrotfu 
and rectified. Contains not less than 90 i).c5. w/w of free alcohols, 
calculated as Santalol, C, 5 H 2 4 0. 

Characters. — A colourless, or pale yellow, oily liquid ; with charac- 
teristic odour of the wood and unpleasant taste. 

B.P. Dose.— 5 to 15 ms. or 0.3 to 1 mil. 

OEEDM H^ANTAIil 

Oil of Sandal Wood 

Syn. I.V. — Chandaner teh Beng. 

Source. — The oil distilled from the dried heartAvood of Santaliim 
album, (contains not less than 2 p.c. w/w of esters calculated as 
santalyl acetate, and not less than 90 p.c. w/w of free alcohols, calcula- 
ted as santalol. 

Characters. — Palo yellow or nearly colourless, viscid, oily liquid ; 
odour, strongly aromatic j taste, unpleasant. Sp. gr. 0.973 to 0.985. 

Composition.— The chief constituent is (1) SantaloU a mixture of 
two sesquiterpene alcohols. (2) An aldehyde, santalal. (3) Esters, free 
acids etc. 

B.P. Bose.— 5 to 15 ms. or 0.3 to 1 mil. 

Non-official Preparation 

1. Liqnor Santali Co., B.P.C.— 01. Sautali 5, Sp. Cinnamom 0.25, Tr. Buchu 17, 
Tr. Cubebsl5, Alcohol q.s. to 100. Doae,^! to 2 drs. or 4 to 8 mils. 

Phaemacology and Theeapeutk\s 

Externally. — Sandal-wood oil is used in perfumery. In 
India it is sometimes applied to scabies with good eff’ects. 
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Internally , action closely resembles copaiba. It is 
eliminated by the genito-nrinary and bronchial mucous mem- 
branes, which it stimulates and disinfects, especially the 
former. Posner thinks that it has a specific action on the 
prostatic portion of the urethra. It is used with great benefit 
in 15 to 20 m. doses three times a day in acute and chronic 
gonorrhoea. When there is much burning, it is a good plan 
to give small doses (5 to 10 ms.) every hour, to prevent the 
urine from irritating the mucous membrane. Being more 
pleasant, it can be given as a substitute for copaiba, but the 
combination of the two gives better results. It must be 
continued for two weeks, to prevent a recurrence, after the 
discharge has stopped. It has also been found serviceable 
in chronic fetid bronchitis and cystitis in 10 m. doses.. 

BUCHIT 

Buchu 

Syn. — Hiicliii Folia ; Hiicco; Diosnia. 

Source. — 'Phe dried leaves of Barosma betuUnn. 

Characters.— From 12 to 20 inm. long, bright green or yellowish- 
green, rhomboid-obovate, glabrous, sornewliat Avarty, margin denti- 
culate, apex blunt, recurved, with visible oil glands. Odour and taste^ 
strong and characteristic. 

Composition.— (1) X volatile oil (1.3 to 2 p.c.) containing diosphenol^ 
which forms crystalline deposits on exposure. (2) d-limonene, 
dipentene and inenthone, niucila(je and diosmin. 

B.P. Dose.— 15 to 30 grs. or I'to 2 grm. 

OFFICIAL PRErARATIONS 

1. Infusum Buchu Concentratum.— 40 p.c. B.P. Dose.— 60 to 120 
ms. or 4 to 8 mils. 

2. Infusum Buchu Recens.— 5 p.c. B.P. Dose. — 1 to 2 oz. or 30 to 
60 mils. 


VnXJlMXCOlAHlV AND TlIEUAPEUTirs 

Internally , — The action of buchu is due to the volatile oil 
which it contains, and it is a diuretic and mild urinary anti- 
septic. In medicinal doses it causes a sensation of warmth 
in the stomach, and in large doses nausea and vomiting. The 
volatile oil is readily absorbed into the blood and is mostly 
excreted by the kidneys which it stimulates, and partly by 
the bronchial mucous membrane which is also gently stimu- 
lated. During its elimination it soothes and disinfects the 
urinary passages and imparts a peculiar odour to the urine. 
It is chiefly used to allay the irritability of the urinary tract, 
especially the bladder, and is therefore very serviceable in 
cystitis, irritability of the bladder, urethritis, gonorrhoea, 
pyelitis, etc. If continued too long in large doses it may 
harm the kidneys. It is largely used as fresh infusion which 
forms a good vehicle for mixtures. 
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GROUP XIV 

DRUGS ACTING ON THE GENITAL ORGANS 

Uterus. — The action of drugs on the uterus is difficult to 
analyse. Experiments made with isolated organs or on 
intact animals show that the movements are irregular and 
differ in different animals. The virgin, the pregnant and the 
non-pregnant uteri also show diff*erent types of activity. The 
movements are myogenic and although not affected by the 
section of the uterine nerves yet the activity is regulated 
by the extrinsic nerves. A characteristic feature of the 
uterine muscle is that it is subject to cyclical changes which 
occur during menstruation and more specially during preg- 
nancy. 

The uterus is supi)lied by the sympathetic through the 
hypogastric which contains both the exciter and inhibitor 
nerves. Stimulation of the sympathetic therefore is followed 
by a mixed effect, and the contraction or relaxation depends 
upon the relative preponderance of the two sets of fibres, but 
this varies in different species of animals and even in the 
same species, whether virgin or pregnant (see adrenaline, 
page 280). The parasympathetic supply is rather feeble and 
uncertain and is not generally recognised. 

The study of the uterine movements can be made either 
in the intact animal or in the isolated organ. The move- 
ments of the human uterus can be observed with X-rays after 
filling the cavity with lii)iodol. 

The pregnant uterus is more sensitive to the effect of 
drugs than the virgin or non-pregnant one. During i>reg- 
nancy the uterus undergoes spontaneous contraction whicli 
becomes stronger towards the latter part of pregnancy. 

The function of the female sex organs is controlled and 
regulated by a complicated arrangement of the different endo- 
crine glands. The ovaries show cyclic activity which is sup- 
posed to be regulated by the anterior pituitary and the 
phenomena of menstruation depend upon the activity of the 
ovaries and their removal is followed by stoppage of mentsrua- 
tion (artificial menopause) with atrophy of the uterus. 
In congenital absence of the ovaries, or when they are 
rudimentary, a condition similar to amenorrhcea follows. The 
luteal hormone, progestin^ is of great value for the mainten- 
ance of pregnancy, and implantation of ovum cannot occur 
in the absence of the corpus luteum which enlarges during 
pregnancy, and it has been suggested that its hormone has 
an inhibitory effect on uterine contraction while its removal 
in early pregnancy is followed by abortion. Towards the 
end of pregnancy it degenerates and the uterus becomes 
hypersensitive and reacts to an increased secretion of 
oxytocin from the pituitary resulting in termination of 
pregnancy. 
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EcoboUcs or oxytocics are drugs which cause expulsion of 
the contents of the uterus by contracting the uterine muscle. 
They may be direct or indirect. 

Direct echolics act by stimulating the uterus to contraction. 
They are, histamine, pituitary, quinine, barium and lead 
which act by stimulating the muscle directly ; tyramine, 
ergotoxine, physostigmine and pilocarpine act by stimulating 
the endings of the nerves supplying the uterus ; and 
strychnine wliich stimulates the centre. Hydrastis probably 
acts in the same way as ergot or pituitary. Of these, 
pituitary extract, ergot and histamine are most powerful 
and reliable. Lead is often used as an abortifacient for 
criminal purposes. 

Indirect echolics act by producing congestion of the pelvic 
viscera. They are drastic purgatives and aloes ; irritating 
oils like savine and pennyroyal ; irritants like cantharidin, etc. 

Emmenafiofjnes are drugs which increase or restore mens- 
trual flow Avlien deticient or absent. They cause congestion 
of the pelvic viscera. Most echolics when used in small doses 
to non-pregnant Avomen act as emmenagogues. (Estrin, the 
active hormone found in the ovaries and in the urine during 
pregnancy is chemically related to cholesterol, which when 
injected ])roduces lestrus in rats. It has been found to give 
relief in cases of artilicial menopause and in regulating mens- 
trual disorders. Heat or counter-irritants applied over pelvic 
regions, e.y., hot hip bath, hot mustard bath or mustard 
poidtice help the onset of menstruation. Amenorrhoea is 
common in women suftering from anremia, chronic malaria, 
cachexia and in general rundown conditions, when appro- 
])riate treatment Avith iron, quinine, codli\"er oil or other 
tonics are helpful. 

Mammary Glands. — These glands are intimately related 
to the sex glands, and their development is arrested after 
extirpation of the ovaries, Avhile their growth continues in 
the normal Avay after successful transplantation in young 
animals. Just as the development of the glands is regulated 
by the internal secretion of the ovaries, corpus luteum and 
the placenta, so also the secretion of milk is regulated by 
hormones. Drugs which increase the secretion of milk are 
called galactogogues. An injection of placental extract 
increases the secretion of milk; so does pituitary extract. 
The secretion of milk is also influenced by various other 
factors and reflexes. It is possible that the nerve supply of 
the mammary glands is different from other glands. Thus 
pilocarpine, which increases the secretion of other glands, 
has no effect on the secretion of milk. Urea is supposed to 
be a true galactogogue. 

Antigalactogogues are drugs Avhich diminish the secretion 
of milk ; as iodides. 

Several drugs are excreted by the milk and in doing so 



392 PHARMACOLOGY AND THERAPEUTICS 


alter its composition. Thus rhubarb, senna, jalap, scammony 
and castor oil may produce looseness in suckling babies, when 
given to their mothers. Iodides, bromides, arsenic, mercury 
have been demonstrated in the milk when given to women. 
Copaiba, asafetida, oil of turpentine impart a disagreeable 
odour to the milk. Opium given to nursing mothers may 
cause symptoms of poisoning to infants. 

Aphrodisiacs.— These are drugs which cause sexual 
excitement and increase sexual i)ower. The centre lies in 
the lower part of the spinal cord, and excitement can be 
X)roduced purely reflexly by sensory stimuli from various 
parts such as the nose, eye, ear, mamma, etc. It is probable 
that the centre for erection is affected reflexly by the full- 
ness of the bladder and of the seminal vesicles. The centres 
are also controlled by internal secretions. Steinach has 
shown that the embracing reflex, which disappears after 
castration, reappears after injection of testicular substance. 
This he attributes to the internal secretion of the inter- 
stitial tissue and not to that producing spermatozoa. The 
internal secretions of thyroid and of the hypophysis play 
important part in the development of the genital organs. 
Aphrodisiacs are : — Strychnine, damiana, yohimbine, etc. 

Anaphrodisiacs are drugs which diminish sexual passion 
and power. These are iodides, bromides, belladonna, etc. 

Class A : Ecbolics 
Ergot, Hydrastis, Pituitary Extract 

£RO<>TA 

Ergot 

Syn.— Secale Cornu turn ; Ergot of Rye. 

Source. — The sclerotiuin (mycelium or spawn) of Claviceps pur- 

f iirea originating in the ovary of Secale cereale^ the common rye. 

rgot is the diseased rye filled with the mycelium of a small fungus. 
Contains not less than 0.05 p.c. of the total alkaloids of ergot, cal- 
culated as ergotoxine. 

Characters.— 1.5 to 4 cm. long and 2 to 7 mm. broad, fusiform,, 
obscurely 3 or 4 sided, straight or arcuate ; longitudinally furrowed 
and transversely cracked ; brittle ; dark violet-black ; whitish or 
pinkish white internally, showing darker lines radiating from the 
centre. Odour and taste, characteristic. 

Composition.— By the growth of the fungus the proteins of the 
rye are broken down and various amino-acid derivatives are formed,, 
to which ergot owes its properties. The chief constituents are : (1) 
The following alkaloids:. (a) Ergotoxine C 85 H 4 iNfiOfi an amorphous- 
alkaloid soluble in alcohol, but insoluble in water ; sphacelinic acid is 
an impure specimen of this alkaloid and ergotinine an inert crystalline 
base. Ergotamine resembles ergotoxine if not actually identical. (5) 
Sensihamine^ and (c) Ergoclavine, Recently another alkaloid, viz. (d> 
Ergometrine has been isolated by Dudley and Moir who gave the 
formula, CieHjgO.N,,. Ergotodne, Ergostetrine and Ergobasine are 
possibly identical with ergometrine. (2) Tyramine or para-hydroxy- 
^phenyl-ethylamine. It resembles adrenaline in action. Derived from 
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amino<acids dining putrefaction of organic matter by the elimina- 
tion of CO.>. (3) Ergamine or Histamine obtained from histidine 
through the agency of putrefactive organisms just as tyramine is^ 
obtained from tyrosine. (4) Agmatine^ an amino-acid derivative, 
resembles ergamine, but weaker. It also contains fixed oil 30 pc.,, 
tannin, and some colouring matter. 

Official Pkbparation 

1. Extractum ErgotsB Liquidum.— Contains O.Ofi p.c. w/v of the 
total alkaloids of ergot, calculated as ergotoxine. After storage 
contains less than 0.04 p.c. w/v of ergotoxine, or gr. in 20 ms.. 

B.P. Dose.— 10 to 20 ms. or 0*6 to 1.2 mils. 

EROOTA PRAEPARATA 

Prepared Ergot 

Source.— It is eigot powdered and immediately deprived of its fat. 
Contains 0.1 p.c. of the total alkaloids of ergot, calculated as ergol- 
oxine, or , 5 ',, gr. of ergotoxine in 15 grs. 

B.P. Dose.— 5 to 15 grs. or 0.3 to 1 grm. 

EROOTOXINAE AETIIAXOSlJIiPHOXAH 

Ergotoxine Etlianesulphonate 

Source.— Is the ethanesulphonate of an alkaloid, ergotoxine,. 
obtained from ergot. (Contains 83.0 p.c. ergotoxine. 

Characters.— ('olourless, acicular crystals ; odourless. Sparingly 
soluble in water, more in alcohol (fiO p.c.), easily in methyl alcohol. 

B.P. Dose.— i If, to gr. or 0.0005 to 0.001 grm. subcutaneously 

or intramuscularly. 

PlIAKMAOOLOUY 

Ergotoxine.— to gr.). The exact site of action 
of this alkaloid has not been definitely established. It ha& 
the following efi’ects, viz. (a) stimulates and subsequently 
depresses the sympathetic nerve-endings, but only when 
they are motor ; (h) stimulates the involuntary muscles^ 
directly and renders tissues insensitive to adrenaline. It 
therefore antagonises the motor effects of adrenaline 
upon the plain muscles. It increases the tone of almost all 
the plain muscles throughout the body, but the action on 
the arteries is most marked, which become constricted with 
stasis of peripheral circulation. Subsequently there i& 
thickening of the vessel walls and the small vessels contain 
hyaline plugs. Small doses injected intravenously stimulate/ 
the vessels supplied with vaso-constrictor nerves and cause/ 
a rise of blood-pressure with slowing of the heart. A second 
injection causes a smaller rise or no rise at all due to para- 
lysis of the motor nerve-endings of the sympathetic. An 
injection of adrenaline at this stage causes the arteries to 
dilate, the so-called ‘‘vaso-motor reversal of Dale.” In small 
doses it stimulates and in large doses depresses the myo- 
neural junction of the vaso-constrictor nerves, but leaves the 
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dilators active. As it has no ettect on the inhibitory sym- 
pathetic endings it has no effect on the contracted bronch- 
ioles nor on the stomach or intestinal movements. By stimulat- 
ing the motor sympathetic endings it increases the tone 
and rhythmic contraction of the uterus. It has no effect in 
constricting the vessels when locally applied, and since its 
absorption is not retarded from the stomach like adrenaline 
all these effects are elicited when given by the mouth. 

Tyramine (|-1 gr.) acts like adrenaline, but the effects 
are not so prompt or powerful but are of longer duration. 
These effects are observed even when it is given by the 
mouth or injected subcutaneously. It contracts the bronchial 
muscles and therefore does not relieve asthmatic attacks. It 
causes marked contraction of the uterus specially Avhen 
pregnant. 

Histamine or Ergamine.— Histamine occurs in extracts 
of all vegetable and animal tissues and is formed by the 
breakdown of proteins in the intestine by the bacterial action. 
Administered by the mouth it is destroyed by the digestive 
juices, therefore very little effect is observed when given 
by this route. Injected intravenously or subcutaneously it 
contracts all x)lain muscles including the uterus, bronchial and 
the intestinal muscles in the same way as pituitary extract. 
The action on the uterus differs from the other two in that 
it contracts both the gravid and non-gravid uterus. Although 
the muscles of the arteries are contracted, it dilates the 
eapillaries and causes a fall of blood-pressure like peptone or 
anaphylactic shock. As mentioned elsewhere (see imge 276) 
the absorption of histamine or some amine from the damaged 
tissue is the cause of shock either surgical or from extensive 
burns. Its effects on circulation are complex. In certain species 
of animals, e,g., rabbits and guinea-pigs, it causes a rise of 
blood-pressure, but in most animals there is a fall. It increases 
the gastric secretion, specially the acid component, and has 
been used intramuscularly to test the secretory response of 
the stomach in gastric disorders (sec page 316). While the 
action of ergotoxine is slow and prolonged that of amines is 
prompt and fleeting. 

Kecently ionization of histamine has been used with 
good results in the treatment of fibrdsitis andr-«i|uritis and 
in chronic rheumatic affections, V 

Internally. Gastro-intestinal tract.— Brgot h^a dis- 
agreeable bitter taste and increases salivary secretion. Since 
the sympathetic supply to the intestine is inhibitory, ergot 
has very little effect on the movements of the intestine. 

Heart and circulation. — Ergot has decided influence on 
the heart, which beats more vigorously, the systole is more 
complete and the output is much greater. This effect is due 
partly to tyramime exciting the sympathetic nerve-endings 
like adrenaline and partly to ergamine acting on the cardiac 
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muscle. The rate is slowed from increased blood-pressure 
stimulating the vagal centre and by the direct action on the 
muscle. 



Fig. 0.— Dog. Respiration and .Blood-pressure. 

At point of arrow 0.5 c.c. oflp.c. solution of crgotoxine was introduced into 
the femoral vein. Note stimulation of respiration and rise of blood-pressure. 
After a large dose the respiration is depressed making it slower and weaker. 

Tli0 effect on blood-pressure is variable, no change being 
observed unless given intravenously ; this is possibly due to 
the complex action of its dift'erent constituents. It causes 
profound rise of pressure from the powerful contraction of 
the arterioles all over the body. This effect is partly due to 
ergotoxine and partly to tyramine on the peripheral vessels 
causing constriction of the vessels of the abdomen and the 
extremities by stimulating the nerve terminations in the 
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vessel walls much in the same way as adrenaline. Sometimes^ 
when given intravenously there may be a fall of pressure or 
an initial fall followed by a rise due to the presence in large 
amounts of histamine or even choline. It should be remember- 
ed, however, that the pulmonary pressure rises from increas- 
ed output of the right heart. In fact it has no effect on 
pulmonary vessels. Prolonged constriction of the vessels 
caused by ergot, if continued long, may cause gangrene in 
different parts of the body loading to ‘‘gangrenous ergotism.” 
Toxic doses paralyse the vaso-motor centres and the cardiac 
muscle, producing a fall of blood-pressure. 

Uterus. — Ergot powerfully contracts the impregnated 
uterus of women and lower animals, specially when in labour,, 
thereby expelling its contents. Hence it is a powerful 
ecbolic. This action is elicited within twenty minutes after 
administration of the liquid extract by the mouth, and is 
due to ergotoxipe. It is doubtful if ergamine has any share 
in this effect inasmuch as it would not produce any marked 
eff*ect when given by the mouth. The contractions become 
more frequent than the normal ones and also more prolonged 
and irregular. In large doses given as injection, it causes 
tetanic spasms, i.e., the uterus may contract very powerfully 
and may remain in that state for a longer time. In doses 
given to produce uterine action, ergot has no eff‘ect either on 
the blood-pressure or on the alimentary canal. Owing 
to the presence of ergamine it has a pronounced eff*ect on the 
non-gravid uterus, so that it augments menstruation and acts 
as an emmenagogue. 

Moir * pointed out that the liquid extract of ergot of B.P. 
1914, which contained no alkaloid of the ergotoxine group 
produced uterine contraction and he attributed this effect to 
the presence of an oxytocic principle of an unknown nature. 
Subsequently Dudley and Moir t isolated an alkaloid which 
they named ercfometrine^ and they believe that the presence 
of this alkaloid in the liquid extract of B. P. 1914 was res- 
ponsible for the oxytocic effect. The action of ergometrine 
differs from that of the alkaloids of the ergotoxine group in 
that the effects are produced within 6 to 8 minutes given 
‘ by the mouth, 3 to 4| minutes when given intramuscularly, 
and within a minute when given intravenously. Moreover 
when used for a prolonged period it has no gangrene pro- 
ducing properties, and its use is not followed b^y depression, 
headache and nausea so common with ergotoxine, ergota- 
mine and ergoclavine. For clinical use the dose of ergome- 
trine is 0.6 to 1 mg. by mouth ; 0.5 rag. for intramuscular 
injection ; and 0.125 mg. for intravenous use. 


* British Medical Journah June IB, 1932. 

\ British Medical Journal, March 16, 1935. 
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Respiration.— After an intravenous injection of ergo- 
toxine the respiration is increased both in force and fre- 
<iuency, possibly due to stimulation of the centre. Large 
doses depress the centre when the respiration becomes slow 
and weak. Death occurs from asphyxia caused by the 
spasm of the muscles and weakness of the respiratory 
centre. 

Eye. — After a momentary dilatation ergot powerfully con- 
tracts the pupil when injected intravenously. This effect 
is due to the direct action of ergotoxine on the iris, and is 
not counteracted by atropine. 

Nervous system.— It has little effect on the brain. The 
highest centres are not affected by medicinal doses, nor even 
by a single large dose. It produces changes of a sclerotic 
nature especially in the postero-external columns of the cord, 
and induces, when it is given for a long time, a train of symp- 
toms known as ^‘spasmodic ergotism.’^ 

Secretion.— The secretion of saliva, sweat, milk and urine 
is diminished probably from the disturbance of the local blood- 
supply to the glands by the general vascular contraction. 

Acute toxic action.— Acute poisoning is rare but sometimes large 
doses are taken to procure abortion. The symptoms are weak, rapid 
pulse, tingling and itching of the skin, excessive thirst, gastro- 
intestinal irritation, uterine hiemorrhage followed by abortion, uncon- 
sciousness and collapse. Abortion usually follows, but sometimes even 
in fatal cases there is no abortion. 

Chronic toxic action or Ergotism.— Poisoning by ergot rarely occurs 
when used medicinally, but it is very frequently seen amongst the 
poor who live on diseased rye. It then shows itself under one or other 
of the two forms described below. 

1. Gangrenous Ergotism.— V^nrions parts of the body, especially 
the extremities, suffer from imperfect blood-supply, owing to the con- 
traction and thickening of tfie walls of the blood-vessels, thereby 
leading to a process of gangrene. It should not be mistaken for 
pellagra, a disease ch.aracterised by indolent ulcers on the skin, or for 
Raynaud’s Disease. 

2. Spasmodic Ergotism.— In this variety, the patient first feels a 
sensation of itching, or tingling, and of insects crawling over the 
body, followed by a sensation of numbness and of local anaBsthesia. 
These symptoms appear first in the hands and face, then spretid over 
the body. The sensory impairment is soon followed by signs of 
motor irritation such as tonic contraction of the muscles, especially of 
the extremities ; and later on by the development of a staggering gait. 
Vomiting and diarrhoea often accompany this variety, and dimness of 
sight, loss of hearing, and epileptiform convulsions are occasionally 
present. 

It should not be confounded with lathyrism^ palsy of the lower 
•extremities caused by the use of chick-pea (Laihyrus sativus and 
Lathyrus cicera) as the only article of food. 

Therapeutics 

The chief use of ergot is in obstetric practice to increase 
uterine contraction. One school advocates its use in all cases 
with weak contraction as an ecbolic, while others recom- 
mend its use only after the explusion of the child, and will 
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not use during labour, even at the late stage for fear of pro- 
longing labour or even causing death of the child from 
asphyxia. In any case the use of ergot as an ecbolic should 
be restricted only to those cases of uterine inertia in which 
there is no mechanical ohstrucfion to the passage of the child ; 
otherwise the child^s life may be endangered by the pro- 
longed tonic contraction of the uterus, or if the resistance 
is too great it may cause rupture of the organ. If however 
it is used at all the dose should be small and well-regulated 
so that there cannot be any possibility of the tonic contrac- 
tion. Ergot therefore is not used as a rule till after the 
expulsion of the placenta, Avhen it ensures lirm contraction 
of the uterus and prevents post-partum hsemorrliage. In 
multiparas who are often subject to this sort of bleeding, it 
is a wise ]>lan to administer ergot just after the expulsion 
of the fivtus, or even before its birth if there be no contra- 
indication to its administration. In urgent cases it is better 
to give an injection of pituitary extract along with a <lose 
of ergot by th.e mouth so that the action of ergot will be 
manifest by the time the elfect of j)ituitary passes off. It is 
often given combined with quinine during the puerperium 
to help involution of the uterus. The following is a good 
post-imrtum mixture, Ext. ergot. li(|, 30 ms., quinine 

hydrochlor. 4 gr., spt. chloroformi 15 ms., tr. digitalis 5 ms., 
aqua ad. oz. 1. 

As a hcemosfatic it has entirely lost its reputation ; for it 
is difficult to understand how a drug which causes general 
constriction of the vessels could stop internal lucmorrhage, 
as this constriction is attended with general rise cf blood- 
pressure. But its effect in stox)ping post-partum hieiiiorrhage 
is due to a different factor and is the result of obliteration 
of the open sinuses by the sustained contraction of the 
uterus. Its use therefore in any form of internal hiemorrhagi^ 
other than uterine is irrational. As it increases pulmonary 
pressure it should not be used in luemoptysis. 

Ergot has been used in many other forms of bleeding from 
the uterus and sometimes with good results. For instance it 
is used in menorrhagia, metrorrhagia and in bleeding from 
various forms of uterine fibroids. 

HYl>R4»TrS RllIKOMA 

Hydrastis. (Not official) 

Syn.— CJolden Seal. 

Source.— The dried rhizome and roots oi Hydrastis canadensis. 

Composition.— It contains alkaloids ll) jierherine, L.5 to 4 p.c. (2) Ilydrnsline. 
2.5 p.c. and (3) Canadine. 

Non-officiai, Prepakatioxs 

1. Extractum Hydrastis Liquidum.— 2 p.c. hydrastine. Hose.— 5 to 15 ms. or 
0.3 to 1 mil. 
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2. Tinctura Hydrastis.— Liquid extract 1, alcohol (GO p.c.) 10. Va to 1 dr. 

or 2 to 4 mils. 

3. Hydrastina. Syn—Hydrastine.—X white crystalline alkaloid. Acts like 
quinine, though milder. Bose.—^* to 1 gr. or 0.015 to O.OG (1. 

4. Hydrastinffi Hydrochloridum.— A white or creamy white powder. Odourless 

and soluble in water. 0.01 grm. or V* gr. 

5. Hy dr astininsB Hydrochloridum.— A pale yellow crysialline powder, soluble 
in water. Z)o.se.— Vi to 1 gr. or 0.015 toO.CMiO. 

Pharmacology 

Externallif , — Hydrastis acts as a stimulant and antiseptic to 
ulcerated surfaces. 

Inter nalhi.~~\\e\n^ hitter, it promotes appetite and digestion, and 
stimulates gastric and intestinal .siHuetion and peristalsis. Tt is 
therefore a stomachic tonic and laxative. It contracts the unstriped 
muscular fihres of the arteries and those of the uterus, hence it is a 
haemostatic and ecbolic, though the contractions are not so strong as 
those produced hy ergot. The action is direct on tlie uterine muscle, 
altliough there is some stimulation of the hypogastric ganglia wliiclj 
is of minor importance. Hydrastine is a mild febrifuge. On the 
nervous system its action resembles strychnine, and it increases the 
reflex excitability and slightly stimulates the vagus, vaso-constrictor 
and respiratory centres. In large do.ses it causes convulsions. On 
the circulation its effects are too uncertain to be of any use therapeu- 
tically. 


Thkkai‘ki;ti(’s 

Hydrastis has b(‘en employed as a dressing to chronic 
unhealthy ulcers, and as an application to eczema (5 to 20 grs. in lard 
1 oz.). liie tinctun^ or the liquid extract (2 or 4- drs. to 1 pint) makes 
an eflici(‘nl lotion for injection in gonorrhoea alter the amite stage, 
gleet, leucorrluea, cystitis, otorrhcea, etc, 

/utcrjm////.— Hydrastis is one of the most useful remedies we have 
for chronic gastric and intestinal catarrh, especially of chronic* 
alcoholism. It has Ikmmi largely employed in arresting haemorrhages, 
(‘specially uterine. In short, it may be used in all cas(*s where ergot 
is indicated. It is however a weak nnhstiinte for enjof and cannot 
replace either (*rgot or pituitary in the treatment of post-partum 
hamiorrhage. As an antiperiodic it is far inferior to quinine. 


FXTRACrniM PITITITARII liiuriRrM 

Pituitary (Posterior Lobe) Extract 

Syn.— Liquor Pituitarii; Solution of Pituitary Extract. 

Source.— An aqueous extract of the posterior lobes of ])ituitary 
bodies of oxen or other mammals, ('ontains 10 units per millilitre. 

Characters.— A clear, colourless liquid with a faint odour. EeacUotu 
between the limits corresponding to the values j>H 3 and pH 4. 

Composition.— (1) Oxytocin or pitocin, oxytocic jirinciple, causes 
contraction of the uterus and without any ^ effect on blood-pressure. 
(2) Vaso-pressin^ or pitressin^ causes rise of blood-pressure and vaso- 
constriction. Causes both diuresis and anti-diuresis, and relieves post- 
operative intestinal stasis. 

B.P. Dose.^2 to 5 units (0.2 to 0.5 mils) subcutaneously. 

Pharmacology 

Heart and blood-vessels.— After an intravenous injectfon 
of the extract there is a rise of blood-pressure, A second 
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Fig. 10.— Showing the prolonged effect of Pituitrin on Blood-pressure. 
Compare the effect of Adrenaline (page 1278), and Ephedrine (page 283) 
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injection often has no effect if given shortly after the pres- 
sure has returned to its normal height. The effect, although 
not so sudden as adrenaline, is more prolonged and lasting ; 
but there is a marked difference in the site of action and 
the effect is due to the stimulation of the muscles of the 
arteries and not the myoneural junction of the vaso-constric- 
tors. The arterial pressure begins to rise within a minute 
and may last for about half an hour. Dale has shown that 
there is an enormous difference in the strength of different 
preparations, and in many instances it causes a fall in pres- 
sure, a purely histamine-like effect. This is not due to the 
essential ])rinciple but to the presence of some imx)urity caus- 
ing depression of the heart. It also constricts the coronary, 
pulmonary and cerebral arteries. Removal of the gland 
causes loss of tonus of the cax)illaries of the frog which is 
restored by the administration of the extract. It is possible 
that the pituitary secretes a substance which maintains the 
normal tone of the capillaries and that substance is vaso- 
pressin. 

It slows the heart due partly to stimulation of the vagus 
centre from increased blood-pressure and partly from its 
direct action on the cardiac muscle. The rate is quickened 
iluring the fall of x)reasure. Whether the rate is slowed or 
quickened the output of the he«art is diminished and the 
pulmonary pressure falls. In intact animals the heart 
muscle is weakened from diminished oxygen supply from 
coronary constriction. 

Absorption.— It is not absorbed by the unbroken skin 
and administered by the mouth it is destroyed by the 
digestive juices. (Tiven per rectum or applied to the nasal 
mucosa it is sufficiently absorbed to elicit antidiuretic effect 
and contraction of the uterus. Full therai)eutic effects 
are elicited when given subcutaneously or intramuscularly. 
The pressor effect is well marked after intravenous use. 

Alimentary canal. — It decreases salivary, gastric, pan- 
creatic and intestinal secretions. Both subcutaneous and 
intravenous doses have a marked effect on the intestinal 
muscles causing increased tone and peristalsis. This effect 
is antagonised by atropine. Quigley and Barnes have how- 
ever shown that the gastro-intestinal movements are depress- 
ed by both the active principles in intact animals. The effect 
on excised strips of intestine is that of stimulation, though 
variable and complex. 

Kidneys.— Its use is followed by diuresis which is the 
result of improved renal circulation and high^ blood-pressure. 
But this is followed by diminished secretion which is of 
longer duration. In man and in unansesthetised animals it 
diminishes the secretion specially when polyuria is present, 
as in cases of diabetes insipidus. This effect has been differ- 
ently explained by different observers. Sollmann attributes 

26 
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it to a specifio limitation of the water-excreting capacity of 
the kidneys, while others hold that this is due to the exist- 
ence of a special centre in the brain which regulates the 
water exchange of the body and which can transfer water 
from the tissues to the blood, thus exciting diuresis. Pitui- 
tary is supposed to regulate the function of this centre. 
Richards has pointed out that the antidiuretic effect is helped 
by the contraction of the glomerular capillaries. There can 
be no doubt that the general contraction of the vessels Avhich 
is also shared by the glomerular capillaries contributes to 
the antidiuretic effect as this lessens the ffltration surface. 
It is antagonistic to insulin, as direct st imulation of the gland 
or injection of the extract is followed by hyperglycfeinia and 
glycosuria (Dale and Burn). This antagonism is not a 
direct chemical one but is performed through the interme- 
diary of the liver. The vasopressin moiety empties the 
glycogen reservoirs in the liver, while insulin stores up dex- 
trose as glycogen. It increases the excretion of chlorides. 

Female generative organs. — Pituitary causes ])owerful 
contraction of the uterus whether pregnant or not by acting 
on the uterine muscle. The effect is more rapid (occurring 
within 2^ minutes) and lasts for a shorter time (less than an 
hour) than ergot. It differs from adrenaline in that il acts 
on all animals and has no effect on the nervous mechanism. 



Fig, 11.— Effect of pltuitrin on the isolated uterus (non-gravid) of guinea-pig 
suspended in oxygenated Ringer’s solution. Contraction is Indicated by the up- 
ward movement of the lever. 

This action is more marked than its effect on the intestine 
and is elicited whether the drug is given hypodermically or 
intravenously. It increases the secretion of milk and is a 
galactogogue. It does not actually increase the amount of 
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milk secreted, but only helps the expulsion from increased 
contraction of the milk glands. 

Respiration. — Eespiration is first strengthened and then 
becomes shallow and slow. After repeated injections no effect 
is produced. Sometimes bronchial muscles are contracted 
due to the presence of histamine as an imj)urity. Pure 
preparations have no such effect. 

The actions of pituitrin and adrenaline are compared in 
the following table : — 


Pituitrin 

1. (’aiises rise of l)loo(]-pros- 
sure, action not so rapid and the 
effects last longer. 

2. Slows and weakens the 
heart. 

3. ( 'onstricts the coronary and 
pnlnionary vessels. 

4. Acts as a diuretic from pas- 
sive dilatation of the renal vessels 
followed by oliguria. 

5. Stimulates the intestine, 
bladder and pregnant uterus. 

0. .\cts directly on the muscle 
libre. 


Adrenaline 

t’auses ris(* of blood-pressure^ 
action more rapid, and the effects 
of shorter duration. 

Accelerates th(^ heart. 

Dilates coronary vessels. 

Constricts renal arteries. 


Inhibits. 

Stimulates the sympathetic 
nerve-endings. 


TUKKAPErTK S 


For its poAverful action on the blood-pressure pituitary 
extract is largely used in the prevention and treatment of 
shock, specially occurring during the amesthesia of severe 
surgical operations. 

The chief use of the drug is in obstetric practice and 
it is the most valuable means of strengthening weak labour 
pains and arresting post-partum hiemorrhage. Its use how- 
ever should be restricted to those cases of uterine inertia 
where there is no mechanical obstruction to the passage of 
the child. When used to strengthen labour pains it may, 
through powerful contraction, actually delay the birth of 
the child or may cause asphyxia, premature separation of 
the placenta or even injury to the soft parts. 

Because it causes contraction of the intestinal muscles, it 
is used in tympanites and intestinal paralysis such as those 
which may occur after surgical operations, or as a complica- 
tion of some acute infection. It is doubtful whether it does 
good in all cases, and in advanced cases of intestinal para- 
lysis following an infection, it has often been found to fail. 
Eecently its use has been suggested in gastric ulcer and 
hyperchlorhydria on the idea that it decreases gastric 
acidity by increasing the excretion of urinary chlorides, 
thereby diminishing the chloride content of the blood. Its 
use has also been suggested in exophthalmic goitre, acro- 
megaly, osteomalacia and gigantism. 

As pituitary is an outgrowth of the nasal mucosa, it might 
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be absorbed by spraying into the nose, or from plugs of 
cotton wool soaked in the solution of the extract and inserted 
high ifj) into the nasal cavity. This method of treatment 
has been used with success in diabetes insipidus. In fact 
the administration of the posterior lobe extract diminishes 
polyuria from any cause. To be effective it should be given 
either as intranasal spratf or hjjpodermicalhj. 

The whole gland pituitary extract is useful in obesity 
of pituitary origin which is characterised by deposition of 
fat around the girdles and commonly occurs in children and 
adolescents. It is usually given in combination with thyroid 
extract i gr. each and then working up to a point at which 
the patient loses one to two pounds a week. The writer is 
not convinced of its value and has failed to reduce any weight 
when given to carefully selected cases for prolonged periods. 

Pituitary (Anterior Lobe) Extract. —It is an active ex- 
tract of the anterior lobe which when injected will accelerate 
growth in the young animal or cause the fully grown animal 
to grow further, will produce precocious sexual develop- 
ment in young female rats, and will bring on menstrua- 
tion in monkeys. It produces all these effects through the 
following hormones, viz. (1) cfrowth promotincf hormone, 
removal of the gland or insufficiency of this hormone is 
followed by infantilism ; (2) sex hormones, which consist of 
prolan A and prolan B ; (3) thprotropic hormone, the loss or 
insufficiency of this hormone is followed by atrophy of the 
thyroid with reduction of the basal metabolism, which is 
prevented by the injection of an extract of the anterior 
pituitary. Injection of the extract, because of the presence 
of this hormone, in guinea-pigs produces exophthalmos and 
hyperthyroidism ; (4) adrenotropic hormone, removal of the 
gland leads to atrophy of the adrenal cortex ; and (5) paraihp- 
rotropic hormone ; it is possible that osteoporosis and frac- 
tures which occur in Cushing’s disease are due to an influence 
radiating from pituitary to the parathyroids. It exhibits 
two types of cells, viz. (1) chromophobe cells, without any 
special affinity for dyes, possibly influence the development 
of secondary sex characters ; (2) chromophyl cells, which stain 
readily and have been subdivided according to the character 
of the granules into eosinophyl cells and hasophyl cells, the 
former yeilds the growth-promoting hormone and the latter 
helps in the production of sex hormones. 

Zondek and Aschheim have shown that the prolans are 
present in the urine of pregnant women from a very early 
stage and are as a rule absent from the urine of non-preg- 
nants and males. They have further shown that implanta- 
tion of the anterior pituitary into Immature female rats 
Induces sex maturity, i.e, precocious ovarian activity, and 
the same results are obtained by injecting the blood or urine 
of pregnant women. 



SEX GLANDS 


405 


The injection of prolan A or an acid extract of anterior 
pituitary stimulates the ovarian follicles and helps them to 
ripen and ovulate with liberation of oestrin which sets up 
the proliferative changes in the uterine mucosa ; while injec- 
tion of prolan B or an alkaline extract of anterior pituitary 
produces luteinization of the follicular walls with rapid 
formation of corpora lutea and fixation of the ova, inhibition 
of ovulation in mature chickens, hypertrophy of the uterus 
and increased lactation. If the urine of pregnant women^ 
which contains the (estrogenic hormone, is injected several 
times daily for three days into immature rats or mice, it 
produces hyperplasia of the genital tract and the mammse. 
This has been used for diagnosis of pregnancy and is known 
as Zondek and Aschheim test and can be obtained when 
pregnancy has only lasted for less than a month and remains 
positive till twelve days after delivery. 

Therapeutic Uses.— It is supposed to act as a specific in 
adiposogenital dystrophy, a disease characterised by retard- 
ed sexual development, adiposity, lethargy and deficient 
vital functions. It is also of value in atrophy of the anterior 
lobe. Dried gland has been used by the mouth and also an 
extract hypodermically, but it is doubtful if when given by 
the mouth it produces any marked improvement. 

The sex hormones are sold under the name of Anhiitriny 
which in relatively small doses has been used in sexual 
infantilism with ameiiorrhcea and delayed puberty, func- 
tional sterility and dysmenorrha'a and delayed menstrua- 
tion due to deticiency of the hormone of the corpus lutenm. 
In larger doses it has been used in menorrhagia and metror- 
rhagia and in the treatment of climacteric ha‘morrhage and 
threatened abortion. The usual dose is 1 c.c. hypodermically, 
or 1 gr. of the anterior lobe by the mouth. 

Antuitrin is prepared from the urine of pregnant women and 
contains both prolan A and prolan H. The potency ()f tlie solution 
is judged by the amount necessary to cause the formation of corpora 
lutea when" injected into immature female rats (1 c.c. contains 100 
rat iinitsh Dose.— 1 to 2 c. c. hypodermically for 10 to 12 daily injec- 
tions. 

Sex Glands 

The Ovary.— The ovary performs several diverse functions. It is 
responsible for the development of the secondary sexual characters 
of women. Menstruation depends u^mn their proper functioning, 
while their removal is accomiianied by stoppage of menstmation. In 

f animals the phenomena of ‘heat’ or cesUm do not occur in the absence 
of ovary. It also helps to fix the embryo into the uterus until it is 
sufficiently developed to survive birth and to maintain an independ- 
ent existence. Three different hormones have been isolated from the 
ovary, viz, (a) evstrin {theelin or folliculin) ; (5) corpus lutcum 
hormone or progestin,, concerned in the prevention of ovulation and is 
largely antagonistic to (cstrin ; and (c) interstitial hormone^ causes 
secretion of posterior pituitary lobe. 

1. (Estrin.— It is a term applied to hormones present in the 
ovaries, placenta, foetal membranes and liquor amnii, and the urine 
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of pregnant women. It can also bo obtained from the testes and other 
tissues of the male. It has been isolated in pure crystalline form. 

The unit is defined as the specific mstrus-producing activity in 
0.0001 mgrm. of the standard preparation which is a liydroxyketonic 
form of the hormone obtained from urine of pregnancy, and kept at 
the National Institute of Medical Research, London. The cestrus- 
producing activity is the power of producing in adult female rats or 
mice, completely deprived of their ovaries, the cellular changes in the 
vaginal secretion characteristic of normal oestrus. 

When subcutaneously injected into sjiayed rats, it produces 
typical oestrus, promotes the growth of uterus and vagina in the 
immature, causes hyperplasia of the endometrium in the mature, and 
during labour may sensitise the uterine muscle to the expulsive action 
of the posterior pituitary. In other words it produces all those 
changes which facilitate tlie fertilisation of an ovum. 

Since natural or artificial menopause is oftcui accompanied by a 
variety of nervous symptoms, ovarian extract (which contains 
mstrin), or mstriii may be administered in those conditions depend- 
ing on disordered uteriiK* or ovarian functions, menstrual irregularity 
and other nervous disturbances occurring during menopause, or 
following artificial removal of ovaries. It has also been used in 
hyperemesis gravidarum, sexual frigidity and in hypolunctions of 
the ovaries, e.g. amenorrho‘.a, functional sterility and genital hypo- 
plasia. 

It may be administered in the form of desiccated ovary in doses 
of 1 to 10 grs. by the mouth ; or as cestrin or theelin by hypodermic 
or intramuscular injection, daily or on alternate days, for six to eight 
in^jections. Since it is said to be absorbed from the vaginal mucous 
membrane it is used in the form of pessaries. 

Theelin.— Tt is ketohydroxy-<jestrin. 1 grm. represents 3,000,000 rat units. 
Used as injection or as pessary. 50 units a week increased to 4 to 0 daily 

Injections of 60 to 100 units. 1 c.c.=50 units. 

Theelol is effective when given by the mouth. It is trihydroxy(Bstrin. Dose.— 
1 to 3 capsules daily or 50 to 150 rat units. 

2. Corpus Luteum.—Its hormone proejestin^ or an extract of corpus 
luteum administered to virgin animals produces growth of the 
mammary glands, and it is supposed to control the changes in the 
ii^rus which precede the fixation of the ovum, and controls the 
d^elopment of the mammary glands during pregnancy. The gland 
enlarges during pregnancy and it has been suggested that its hormone 
(progestin) has an inhibitory effect on the uterine contmction. Its 
persistence depends on the secretion of anterior pituitary hormone, 
prolan B, and vvhen this fails towards the end of pregnancy it de- 
generates making the uterus hypersensitive which reacts to an 
increased secretion of oxytocin and finally leads to the termination 
of ijregnancy. On the other hand injection of prolan B causes 

E ersistenco of the corpus luteum and prolongation of pregnancy 
eyond the normal term. 

The action of corpus luteum given by the mouth is uncertain. It 
has however been used in cases ot luabitiial abortion. 

The Mammary Glands. — Mammary substance is related to the uterus 
and is useful in oases of profuse menstruation of young girls and young 
women, and the menorrhagia occurring at the time of menopause. It 
is usually combined with pituitary. Dose,— 2 to 5 grs. of the desic- 
cated gland, three times a day. 

The Prostates.-— The frequency of neurasthenic manifestations in 
persons suffering from prostatic disorders has led to the belief that 
, prostate supplied some element which normally controls the nervous 
system. With this idea it has been used in the treatment of neuroses 
that occasionally follow prostatic hypertrophy. There is no reliable 
evidence that the prostate furnishes an internal secretion. In fact no 
demonstrable defect has been noticed after removal of the glands. 
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Dose , — li to 3 grs. two or three times a day. 

The Testicles produce an internal secretion which controls the secon- 
dary sexual characteristics. The removal of the testes in infants 
prevents the appearance of the normal chan^?es of puberty. Trans- 
plantation of the testes (Voronoff^s method) is supposed to cause 
rejuvenation, and has been tried in the ( ■ontinent and other places. 

Orchidin or Testiculin (15 to 30 ms.) hypodermically, or per os has 
been recommended as an aphrodisiac and for t he treatment of various 
forms of nervous debility, locomotor ataxy and exophthalmic f?oitre. 

Class B : Uterine Sedatives 

These are remedies wliich inhibit uterine contraction, 
and are therefore of value in the treatment of tlireatencd 
fibortion. They should be avoided during labour as they are 
liable to cause uterine inertia. Few drugs, however, actually 
inhibit the uterine contractions, although narcotics and 
general amesthetics cause some delay in labour through tlieir 
effects on the central nervous system. Atropine diminishes 
uterine contraction by depressing the motor nerve-endings. 
Apart from these, certain drugs possess tlie reputation of 
being uterine sedatives, and are used in Ihroafened abortion, 
<hjsmenorrham, etc. Drugs which relax plain muscles general- 
ly also reduce uterine contraction, e.r/., nitrites and papa- 
verine. Corpus luteum has the ])roperty of reducing the 
sensitiveness of the uterus to lestrin and also diminishes 
spontaneous movements during pregnancy. It is therefore 
sometimes used in cases of threatened abortion. 

VIBURNUM 

llbick Haw. {^ot official) 

Source. — 'Fhc dried bark of Vihnr)i)nn pniuifolhitn . 

Composition.— (1) a, .i;lycosid(‘. CJ) A Wosin. f'Ji Valerianic, tannic, 

and f?allic acids. 


NoN-urr n ’i al Pkkcak at k )xs 

1. Extractum Viburni Liquidum.—l in 1. to 2 drs. or 4 to 8 mils. 

2. Elixir Viburni et Hydrastis, B.P.C. -Kxt. Viburnum biq. oO, Ext. Hydrastis 
l.Tf), 01. O.oriambjr O.oO, ( )1. Oaraway 0.50, (llycorin to 100. Dose— Vi to 1 dr. or 2 to 
4 mils. 

3 Extractum Viburni, B.P.C. —Liquid extract by (‘vapoialion. Dose.- 3 to 8 
grs. or 0.2 to 0.5 grm. 


PllARMAt ObOey AN1> 'rUKRAPKUTlCS 

It has been used as a sedative in neiirotie and hysterical affections 
but its chief use is as an uterine sedative. It is supposed to diminish 
or check uterine contractions occurring during pregnancy and 
-endangering its continuance, and it is therefore used in cases of 
habitual abortion, when this does not arise from any specific cause 
such as syphilis or nephritis. It is used extensively in all sorts of 
uterine tronhles, but in therapeutic doses it is of no value at all. 
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GROUP XV 

DRUGS HAYING ANTIPYRETIC, ANTIPI5RIODIC 
AND ANTISEPTIC PROPERTIES 

Class A: Antipyretics and Analgesics 

Amidopyrine, Phenacetin, Phenazone, Acetanilide 

Class B: Antiperiodics 

Cinchona Bark, Quinine, Quinidine, Plasm o chin, Atebrin 

Class C : Antipyretics, Antiseptics and Antirheumatics 

Salicylic Acid, Salicylates, Methyl Salicylas, Benzoin, Ben- 
zoic Acid, Benzoates 


ANTIPYJIKTICS AND AnALCIESK’S 

Antipyretics or Fein if ages are remedies whicli lower the 
temperature of the body in pyrexia. 

Antipyretics, except when given in toxic doscvs, have very 
little effect upon the temperature in health but they act 
powerfully when it has been raised above normal. The 
maintenance of the body heat at about 98. t^F. is the result 
of a fine adjustment between heat production on the one 
hand and heat dissipation on the other, and anything which 
disturbs this equilibrium will cause either a rise or a fall of 
temperature as the case may be. Heat is lost primarily from 
the skin and from the respiratory passages. From the skin 
by conduction and radiation, and by evaporation of sweat ; 
and from the respiratory passages through warming of the 
inspired air, and by evaporation of water. A small amount is 
also lost in the excretion of urine and ficces. Excessive 
loss of heat is counteracted by (1) contraction of cutaneous 
vessels which by reducing perspiration diminishes the loss of 
heat, and (2) increased combustion of tissues, whereby more 
heat is formed. In order to preserve the equilibrium between 
these factors there exists a heat regulating centre situated in 
the basal ganglia of the cerebrum and in the neighbourhood 
of tuber cinereum. Any lesion in this neighbourhood is follow- 
ed by a rise of temperature, c.f/., injury to corpus striatum. 
With the fall of temperature there is perspiration and Hush- 
ing of the skin. The amount of oxygen absorbed and CO 2 
given out are also diminished. 

Antipyretics act in the following ways : — 

1. By increasing loss of heat hy acting on the thermogenic 
centre in the corpus striatum . — As phenacetin, amidopyrine 
acetanilide, phenazone, etc. 

2. By dilating the cutaneous blood-vessels and thus 
augmenting radiation , — As alcohol, nitrites, spiritus jetheris 
nitrosi, salicylates (also act by diaphoresis), warm baths. 

3. By increasing the amount of perspiration and thus 
causing a loss of heat by evaporation (see Biaphoretics), 

4. By abstracting heat , — Cold or tepid water bath, cold 
wet-pack, cold sponging, local irrigation with cold water^ 
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cold water compress, and evaporating lotions are agents by 
which we can abstract heat and thus increase heat loss. 

5. By neutralising or destroying any specific poison cans- 
ing pyrexia ,— quinine in malarial fever, and antidiphtheri« 
tic serum in diphtheria. 

Color icrescents are remedies which elevate the body 
temperature. They may be local, as fomentation, ])oultices, 
etc., or general, which act as follows : — 

(a) By heat puncture, i,e,, injury to the neighbourhood of 
corpus striatum. The rise of temperature is due to increased 
production and does not occur in glycogen-free animals. 

(h) Bacterial toxins when injected, or i>roduced in the 
body by infection with living bacteria. Here the rise of 
temperature is due to diminished heat loss. Heat production 
is generally increased though not always so. 

(c) Certain drugs. Tetrahydro /^-naphthylamine causes 
rise of temperature of several degrees. There is increased 
heat production and diminished heat loss from cutaneous 
vaso-constriction. It is not a central efiect as i)yrexia occurs 
after the centre has been destroyed or made inactive by the 
previous use of antipyretics. 

The temperature may be raised either by increased heat 
production or diminished heat loss. Pyrexia occurs only 
when the change exceeds the capacity of compensation. 
Belladonna, cafteine, cocaine, and pierotoxin in toxic doses 
also cause a rise of temperature. 


AMIDOPYROA 

Amidopyrine. C13H17ON3 

Syn. — Pyramidon. 

Source. -May be prepared by methylatioii of the reduction product 
of tlie nitroso-derivntive of plieiiazone. 

Characters. - Small, colourless crystals, or a white crystallino 
i)Owder. No taste or odour. Soluble h\ hS parts of water, and in 2 
parts of alcohol (90p.c.). 

B.P. Dose. - 5 to 10 grs. or 0.3 to 0.6 grm. 


PIIENACETIYITHI 

Phenacetin 


Syn.— Acetphenetidin. 

Source. —Obtained by the acetylation of p-phenetidine. 

Characters.-— White glistening, crystalline scales, or a fine, white^ 
crystallino powder. No odour ; taste, slightly bitter. Solubility , — 
Very sparingly in cold water, more freely in boiling water, alcohol 
(90 p.c.) ; solution neutral. 

B.P. Dose.-— 5 to 10 grs. or 0.3 to 0.6 grm. 

Non-official Preparations 

1 . Exalgin. Sffn.—Methfflacetanilide.—Colouvless acicular crystals. Anti- 
pyretic and analgesic. Chiefly used in migraine, sciatica and neuralgias. Dose.^ 
*/» to 2 grs. or 0 03 to 0.12 G. 
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2. Kryofin.—A condensation product of para-phcnetidin and rnethylglycolic 
acid. Analgesic and antipyretic, sometimes causing severe sweating, Dose.^ 
^ to 16 grs. or 0.5 to 1 grm. 

3. Citrophen. SyH,—Phenptidiu Citras.—A dibasic para-plienetidin citrate. 
Acts like phenacetin. I)ose.-~Z to 8 grs. or 0.2 to 0.5 grm. 

PlIEIVAZOl^lIM 

Phenazone. C11H12N2O 


Syn. — A ntipy ri 11 . 

Source.— rt is l-pheiiyl-2: :i-dimethyl-5-pyrazolone. Ol»tained by 
the interaction of phenylhydrazine and ethyl acetoacetate, and siibse- 
<liient iiiethylation. 

Characters.— ‘Small, colourless crystals, or a white, crystalline 
powder ; odourless ; taste, slightly bitter. SohibiUty.— \ in 1*2 of water, 
1 in 1.3 of alcohol (90 p.c.), or of chloroform. 

Incompatibles.— Spiritus adheris nitrosi, tannic acid and cinchona 
preparations. Powdered phenazone liquefies when rubbed with butyl 
chlor«al hydrate, sodium salicylate, naphtbol. 

B.P. Dose. —5 to 10 grs. or 0.3 to 0.6 grm. 

Non-opficial Preparations 

1. Ferripyrin. Syn. —Ferropf/rin.— A compovmd of antipyi in p c. and iron 
12 p.c. (.'Soful in c/z/oro.s/.s and mueniia.t p.c, solution as tjonorrhwnl injection. 
Dose.— '6 to 8 grs. or 0.2 to 0.5 grm. 

2. Salipyrin. Syn.— Ant ip tfr in Salicylate.— sweetish cj-ystals, sparingly 
soluble in water. Analgesic, antirhenmalic. Dose.—\b to 30 grs, or 1 to 2 gj ni. 

3. Acetopyrin.—AntipyritiAceto-salicylas. A white crystalline })owder being 
a combination of phenazone and acetic acid. Ajmlyesic, a7itipyre1ii\ anti-arthritic, 
without injurious action on the heart. Dose.—H to 15 grs. or 0.5 to 1 grrn. 

ACETANIEIDITM 

Acetanilide. NO (Not official) 

Syn.— Fhenyl-acetarnide ; Antifebrin. - 

Source.— (Obtained by the interaction of glacial acetic acid and aniline. 

Characters.— Colourless, inodorou.s, glistening lamellar crystals ; taste, 
pungent. Soluhility.—l in 210 of cold, lin 18 of boiling water, 1 in 4’2 of alcohol 
<90 p.c.) ; freely in chloroform and ether. 

Dose.— 2 to 5 grs. or 0.12 to 0.3 grm. 


Pjiakmacology of Amidopyrink, Phenazonk, 

PllENAlETIN AND ACETANflVIDE 

Externally , — Both phenazone and acetanilide are local 
haemostatics, but the latter is also an antiseptic. 

Internally . — Blood is not affected by the ordinary doses, 
but its colour is changed by large doses, owing to the forma- 
tion of methtemoglobin. Antipyrin seems to be devoid of this 
action. The red blood corpuscles are broken up, become 
distorted, shrunken and devoid of colouring matter, while 
part of methsemoglobin might escape through the kidneys, 
and hemoglobin and even blood may appear in the urine. 
This eff’ect is perhaps due to the decomposition of the drugs 
and the flooding of the tissues with paramidophenol, or the 
corresponding quinoline derivative. 
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Heart. — In experimental work the heart muscle is first 
accelerated by ordinary doses, but in large doses the muscle 
is weakened and the beat becomes slow and irregular, causing 
collapse. This action is probably due to its sedative influ- 
ence on the cardiac muscle. Acetanilide is fche most depres- 
sant, next comes phenazoniim, phcnacetin and amidopyrine 
have little or no depressant action. Collapse occurring from 
moderate doses is often due to idiosyncrasy. 

Blood-vessels. — Acetanilide and phenazoiie contract the 
blood-vessels by acting directly on their muscular fibres. 
Tliese are therefore haemostatics, idienazone being more 
energetic than the other. The blood-pressure is raised 
at first, and is lowered subsequently from cardiac weakness. 

Respiration. — The respiratory force is diminished only 
by toxic doses. 

Kidneys. They slightly increase the flow of urine, urea 
and uric acid. Large doses cause lurmoglobinuria. Phena- 
zone is (juickly excreted and appears in the urine either 
unchanged or as oxyantipyrine in combination with glycuro- 
nic and sul])huric acids. Phenacetin appears as phenetidin 
compounds. Acetanilide is said to be excreted as aniline. 

Skin. — Papular, erythematous, urticarial rashes are 
observed at times. They may produce a slight diaphoresis 
in health, but a co})ious one in pyrexia. Therefore they are 
diaphoretics. 

Temperature.— They have very little ettect in reducing 
the temperature in health, but are powerful antipyretics 
due to the fact that in fever the heat centre is in an abnormal 
state and is more susceptible to these drugs than normally. 
As a ride the temperature begins to fall within two hours 
and generally comes down to normal or even to subnormal 
and is accompanied by ])rofuse sweating preceded by vaso- 
dilatation which is conlined to the skin and is a central ettect. 
This was at one time believed to be the cause of the fall, but 
the temperature falls even when the perspiration is checked 
by the previous use of atropine or agaricine. The anti- 
pyretic effect is the result of direct action on the heat regulat- 
ing mechanism causing an increased heat dissipation by 
dilating the cutaneous vessels. In fact the perspiration is 
preceded by a feeling of external heat and flushing of the 
face. 

Nervous system. — Their action on the nervous system is 
not well understood. They however act as powerful anal- 
gesics, and though not strongly hypnotic, yet taken at bed- 
time they favour the onset and maintenance of normal sleep. 
The pain sensation is abolished and unlike opium they do 
this without any appreciable effect on the mental activity. 
It has been suggested that the analgesia is the result of an 
action on synapses in the pain conveying tract in the thala- 
mus adjacent to the heat centre. Acetanilide and phenazone 
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sometimes cause convulsions and motor paralysis. The 
peripheral nerves and the nerve-endings are not affected even 
in poisoning. 

Elimination.— These drugs are rapidly absorbed and 
eliminated. Acetanilide and phenacetin are mainly con- 
verted into paramidophenol. They are excreted in the urine 
and disappear from the body within 24 hours. 

Toxic action. — Largo doses cause great prostration, sometitnes voin it- 
ing, weak, irregular pulse, slow respiration and sweating. In toxic 
doses these symptoms are aggravated leading to i)rofuse sweating,, 
cyanosis, collapse and deatli. Sometimes a rash appears on the skin. 
Poisoning may occur from phenazone and acetanilide. 4'he writer 
had a case of poisoning from 30 grs. of phenacetin. Cyanosis of the 
face, mostly of the lips, hands and feet, and a slight depression were 
the only prominent symptoms. 

Antidotes. -Warmth to tlie surface, stimulants, strychnine and 
atropine hypodermically, and oxygen inhalation. 

Action of Phenazone and Phenacetin compared.— 

Phenazone is the best in respect of the efficacy, rapidity 
and certainty of its action, while phenacetin is safe, and 
its action more lasting, rarely producing subnormal tern- 
perature or collapse. Phenacetin has also a soothing and 
soporific action. Both of them cause profuse sweating hut da 
not short PM fever, 

THKKAPEUTit\S OF AMIDO^rYlMXE, PHENAZONE, 

Phenacetin and Acetanilide 

Externallif , — Acetanilide and phenazone are occasionally 
used as a dusting powder, or as an ointment (20 grs. to 1 oz.) 
for chronic ulcers and eczema. A 10 p.c. solution of phena- 
zone locally applied stops epistaxis. 

Internally.— As antipyretics all are used to reduce fever- 
heat, but phenacetin, being the safest, is prescribed most 
frequently. They take about two hours to bring down the 
temperature, but phenazone and acetanilide do it most rapid- 
ly. To maintain the reduced temperature they require to be 
. repeated every 4 hours, and this sometimes leads to danger- 
ous symptoms on account of their depressing influence on the 
heart. They cannot control the duration of fever for as soon 
as the effects are over the fever rushes up again. Hence 
many physicians are averse to using them as antipyretics 
as a routine treatment, but they are very useful agents in 
cases where the temperature is so high as to endanger life, 
where the high temperature is the chief cause of distress, and 
where reduction of temperature and increased comfort are 
not counterbalanced by their masking the true condition of 
the disease. In hyperpyrexia they cannot be relied upon. 
Both phenazone and phenacetin have been given in every 
form of febrile condition with a high temperature, such as 
typhus, remittent, intermittent, puerperal fever, etc., but 
with unsatisfactory results. In fact one should not use drugs 
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which act on the heat regulating mechanism, but should 
rely, for the reduction of temperature, upon those means 
which promote the dissipation of heat without influencing 
the centre. 

As analgesics all these drugs may be given to relieve 
pain, but phenazone is the most powerful. For reasons 
already stated, phonacetin and amidopyrine will have the 
preference. There is hardly any pain which cannot be alle- 
viated by phenazone. 5 to 10 grs. given hourly for 3 or 4 
doses act like a charm in almost every form of headache and 
migraine. Phenacetin does it equally well in 5 gr. doses. 
Moreover, the pains of ataxy, sciatica, angina, internal 
aneurism, dysmenorrluBa are soon cut short by these drugs. 

Phenacetin in 1 gr. doses is a useful hypnotic in the 
febrile diseases of children. 

As a nervine sedative, phenazone is occasionally used in 
epilepsy, chorea, nocturnal emissions, laryngismus stridulus, 
asthma, sea-sickness, enuresis, etc. 

Untoward effects. — Sometimes evidence of toxic mani- 
festations are noticed following tlie use of antipyrin. These 
are chiefly due to idiosyncrasy. They are (1) erythematous 
or bullous eruptions with or without cedema of the skin, 
imicous membrane and glottis ; (2) gastric intolerance, avoided 
by combining with alkalies ; (3) profuse perspiration, sub- 
normal temperature and a tendency to collapse, specially in 
tubercular and cachectic patients ; (4) cyanosis, fall of blood- 
pressure and intermittent pulse ; (5) albuminuria, specially 
after long continued use. 

Prescribing hints.— All these may be given in powders, 
cachets or capsules. Phenazone being soluble in water can 
be given in peppermint water which disguises its taste, whUe 
the others can be suspended by compound tragacanth pow^der. 
Sometimes they may be given with advantage in brandy or 
whisky. The student should remember that calomel when 
triturated with antipyrin forms a toxic compound, and with 
chloral and sodium salicylate form oily liquids. The solubil- 
ity of the salts of quinine and caffeine is increased by the 
addition of antipyrin. On account of a long list of incompat- 
ibles phenazone is better given alone. 

ANTISEI’TICS and ANTlUllETJMATirs 

ACIDVIH SAI.ICYMCUM 

Salicylic Acid. IIC7H5O3 

Source.— May bo obtained by the interaction of sodium phenato 
and carbon dioxide. Contains not less than 99.4 p.c. of C,!!,©*. 

Characters. -Colourless crystals, or light feathery crystalline 
powder, almost odourless ; taste, sweetish and acrid. Solubility.— 1 
in 600 of water, 1 in 3^ of alcohol (90 p.c.), readily in ether. 

Inoompatihles.— Iron salts, quinine sulphate, nitric ether, and Spt. 
ammon. aromat. _ , ^ _ 

B. P. Dose.— 5 to 10 grs or 0.3 to 0.6 grm. 
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Official Pkefakation 

1. Unguentum Acidi Salicylici. — 2 p.c. 

NOmi SAIilCYIiAN 

Sodium Salicylate. NaCvHsOs 

Source.— Obtained l)y the interaction of salicylic acid and sodium 
carbonate. It contains not less tlian 99.5 p.c. of pure sodium salicy- 
late. 

Characters.— Colourless, siiiall crystals or crystalline flakes, or a 
white powder ; odourless, or with a faint characteristic odour ; taste, 
sweetish, saline, unpleasant. SolubilUif, 1 in 1 of water, 1 in 0 of 
alcohol (90 p.c.). 

Incompatibles. -Acids, antipyrin, quinine and iron salts. 

B.P. Dose.— 10 to 30 grs. or 0.6 to 2 grm. 

ACIOLM A€KTYI.NALI€YI.IC:i:]fI 

Acetylsalicylic Acid. r9ll804 

Syn. — Aspirin. 

Source. — Obtained by the action of acetic anhydride or of acetyl 
chloride on salicylic acid. Contains not less than 99.5 p.c. of (\)Hs 04 . 

Characters.— Small, colourles.s, acicular crystals, or a white 
crystalline powder. Odourless ; taste, slightly acid. Stable in dry 
air, but in contact with moi.stnre gradually hydrolyses into acetic 
and salicylic acids. Soluble in 300 parts of water, in 5 parts of 
alcohol ^0 p.c.), and strong solution of ammonium acetate. 

B. P. Dose. -5 to 15 grs. or 0.3 to 1 grm. 

Non-official Preparations and I^erivatives of 
Salktltc Acid 

1. Ammonii Salicylas, U.S.P.— In colouiioss, lustrous, inonoclinic crystals, 

prisms or plates, or .t, white crystalline powder. Taste, slightly saline and bitter, 
afterwards sweetish. No odour. Dose, grm. or 15 grs. 

2. Calcii Aceto-salicylas. Si/n.—Tf/lcalsin— White amorphous, non-hygros- 

copic powder. Soluble 1 in 0 of water but di.<5sociates in solution. 5 to 15 

grs. or 0.3 to 1 grm. Antirlipuiuatic and influenza specific, (’ombines the good 
effects of sodium salicylate and aspirin. 

3. Ferri-Salicylas.— Antiseptic, astringent. Dose.— 3 to 10 grs. or 0.2 to 0.0 grm. 

4. Collodinm Salicylicum Co. Stjn.—Corn Salicylic Acid 12, Extract of 

Indian Hemp 2, Acetone 30, Acetone Collodion to 100. A painless solvent for 
hard and soft corns. 

5. Injectio Sodii Salicylatis.— I in 20 of sterile water. Injected into the seat of 
pain in rheumatism. Dose. —\b to 30 ms. or 1 to 2 c.c. 

6. Salacetol. Syn.-^Acetyl methyl-salicylate.— k compound obtained by heating 
monochlor-acetone and sodium salicylate. As an intestinal antiseptic in 
diarrhoea, in doses of from 10 to 30 grs. in castor oil before breakfast. 

7. Salophen, Syn.-Acetyl-para-amido-phenol Whitish, tasteless 

crystals, insoluble in water. It is unaffected by gastric juice, but is decomposed 
by the pancreatic secretion. Has a quicker action in acute rheumatism than 
salicylic acid. Dose.— 10 to 16 grs. in cachets. 

8. Aspriodine. Syn.— Acetyl lodo-salicylic ilc/rf.— Contains 41.47 p.c. iodine and 
58.63 p.c. aspirin radical. Embodies the properties of iodides and aspirin. Useful 
In rheumatic affections^ arteriosclerosis , asthma, scrofula and enlarged glands. Dose. — 
5 grs. daily after food. 

9. Sedasprin. Syn.— Acetyl Bromo-salicylic Acid.—k similar compound with 

30.86 p.c. bromine. Combines the sedative action of bromides. 5 to 10 grs^ 

or 0.3 to 0.6 gim 
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MAUCIIVIJM 

Salicin. CialligO? 

Source.— A crystalline jrlucoside obtained from the bark of various 
species of Salix^ and of Foimlns, 

Characters. —('olourless crystals, or wliite crystalline powder. 
Taste, bitter. Solubility. - 1 in 28 of water, 1 in 80 of alcohol (00 p.c.)^ 
insoluble in ether. 

B.P. Dose. - 5 to 15 grs. or 0,3 to 1 grm. 

PltAIlMA< OkOGY OV SzVLK^YLlC AciD AND HaJ.K IN 

Externally . — Salicylic acid and salicin are antiseptics,, 
but the acici is the most p owerful. A 2 p.c. solution of the 
acid kills baelCria and checks tenneutatioii, but its salts 
have no antiseptic properties. Salicylic acid is a ])owerful 
local anhidrotic. Ai)i)lied to the nose it causes sneezing 
and cough. It has a si)ecial action on the ei)ithelium and 
in dilute form the acid acts as a kcratoplastic agent, and 
aids regeneration of new epithelium. In a concentrated 
form it acts peculiarly on the epidermis specially the 
corneous layer, and the horny cells are softened, gradually 
loosened and separated without much inflammatory reaction. 

Infernally. Alimentary canal. —Salicylic acid is an 
irritant to the stomach^ nd Avhen taken undiluted causes 
pain, nausea and vomiting. Sodium salicylate and salicin 
are less irritant. Salicin is a bitter, stomachic tonic. 
Salicin is transmitted unchanged into the intestine, where 
it is broken up probably by the help of the pancreatic juice. 
Salicin is partly converted into saligenin and glucose, and 
saligenin again into salicyluric, salicylous and salicylic acid. 
Acid acctylsalicylic passes througli tlie stomach unchanged 
and therefore does not act as an irritant here, but is decom- 
posed partly into salicylic acid in the gut and is absorbed as 
sodium acetyl salicylate. 

Blood. — Salicylic acid enters the blood as sodium salicy- 
late, which, at any rate, is the form in which it is found in 
the blood. Some think it exists as an albuminate, but of 
this there is no proof. It is possible that sodium salicylate 
is converted again into salicylic acid by carbonic acid in the 
inflamed joints. However, the fact remains that a portion 
of the salicylic acid of the salicylate unites with glycocoll 
either in the blood or tissues to form salicyluric acid ; thus 
HC7H5O3 (salicylic acid)+C2H5N02 (glycocoll)=HC9H«N04 
(salicyluric acid)+H20. This chemical change is identical 
with what happens in the conversion of benzoic acid inta 
hippuric acid. 

Heart and blood-vessels.— -In therapeutic doses salicylic 
acid, sodium salicylate and salicin have very little effect on 
circulation. Very large doses make the heart slow and 
weak, the muscles get relaxed and dilated causing a fall of 
pressure. The idea that they depress the heart was based 
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oa observations made with artificial preparations which 
occasionally contained orthocresotic acid, a powerful cardiac 
depressant. Physiologically pure artificial salt is not depres- 
sant. 

Temperature. — The salicylates in moderate doses reduce 
febrile temperature, due to increased heat dissipation from 
cutaneous dilatation, aided by perspiration. In healthy 
individuals this is compensated by increased heat production, 
so that the normal temperature is not easily adected. They 
'are therefore antipyretics. A single dose of 20 to 30 grs. 
of sodium salicylate may bring down the temperature of 
105®P. to 101°F. in 2 or 3 hours. 

Skin.— Salicylic acid, aspirin and sodium salicylate 
increase perspiration due to (1) dilatation of the cutaneous 
vessels, and (2) according to Ciishny to increased activity 
of the sweat centre. Dilatation of the skin vessels may 
oause some skin rashes to appear. 

Liver. — The salicylates arc eflicient biliary antiseptics. 
They increase the secretion of bile, possibly from some 
specific action on the liver cells. The bile is rendered thin 
and watery. There is however a total increase in the solids 
of the bile. In this respect the action of sodium salicylate 
resembles that of sodium benzoate. 

Nervous system.— Their action on the nervous system 
is ill-understood. They produce a train of symptoms iden- 
tical with cinchonism (see salicylism). 

Kidneys. — Salicylic acid is excreted in the urine as salicy- 
luric acid and sodium salicylate. It can be detected in the 
urine within 10 to 30 minutes after ingestion. It sometimes 
causes nephritis with bloody and albuminous urine. Large 
doses increase the excretion of urea and uric acid, and give 
sometimes to the urine a greenish colour due to the presence 
of pyrocatechin. It renders the urine antiseptic and 
increases its acidity. The urine of patients taking salicylic 
acid gives a purple colour on the addition of solution of 
ferric chloride. 

Uterus. — Some think that salicylic acid is an emmena- 
gogue and causes abortion, but there is no sufficient evidence 
to confirm this statement. 

Mimination.— Salicylates are excreted to some extent in 
all the secretions, chiefly by the urine, and to a less extent 
by the sweat, saliva, bile, sputum and fieces. The excretion 
begins within 15 minutes and is practically completed in 
<) to 48 hours. The rapid excretion explains the necessity of 
large and repeated doses. 

Aspirin is about one and one-half times more toxic than 
sodium salicylate. Even small doses (5 to 10 grs.) occasion- 
ally produce alarming symptoms. It is however a stronger 
analgesic and antipyretic due to the undecomposed acetyl 
eompound entering the nerve cells more rapidly. 
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Toxic action.— The symptoms resemble cinchonism, buzzing in the 
ears, disturbed hearing and vision, lieadaehe, v ertigo, mental confus- 
ion from disturbance of circulation of the brain are tlie early symp- 
toms. When these appear further use of the drug should l)e stopped. 
If liowover it is pushed further, nausea, vomiting, deafness, delirium, 
Hushed face, free perspiration, rapid pulse, deep and accelerated 
respiration and air hung(ir may be present. 

7.'he disorders of hearing liave been ascribed to congestion of the 
tympanum, althougli some attribute it to the same causes as in (piinine, 
/.c. changes in tiie nerve cells in the ear. Similarly the impairment 
of siglit is due to vmscular and retinal changes in the eye. 

All the symptoms of salicylisiu have been attributed to a marked 
disturbance in acid-base etiuilibrium and formation of non-gaseous 
acidosis and does not occur when the drug is used with suliicieiit 
alkali. This acidosis is the result of increased production of acids 
combined wdth defective excretion due to a damaged kidney. 

TilKHAPEUTICS OF SaLK'YLIO Acil) AND SaLKTN 

Extcmalhf . — Salicylic acid is largely employed in surgical 
practice in the form of a lotion, ointment, lint, cotton, etc. 
Small epitheliomas and chancres soon heal when pure acid 
is daily dusted over them. In lupus, corns and tylosis collo- 
dium salicylicum is a useful application. A hot strong solu- 
tion is recommended in acne, and an ointment containing 
^ dr. of carbolic and salicylic acids each in 1 oz. cures 
ringworm. Being non-volatile it is not an effective anti- 
septic for deep suppurating wounds. Salicylic acid and talc 
powder is an excellent application for checking excessive 
sweating in phthisis, and fetid perspiration of the feet and 
armpits. A 1 to 4 p.c. solution or an ointment (1 to 0) often 
checks the itching of eczema, intertrigo and urticaria. 

Internalhf , — Salicylic acid is locally applied to diph- 
theritic membranes. It is used as an internal antiseptic in 
sarcinous vomiting and fermentative dyspepsia. 

As an antirlieumatic, salicylic acid and the salicylates are 
considered specifics for acute rheumatism, possibly by the 
setting free of salicylic acid in the inflamed part by the 
carbonic acid in it. They reduce the temperature, lessen the 
swelling, and relieve the pain, if 20 to 30 grains are given 
every 2 hours, until 1 to 6 doses are swallowed, and then at 
longer intervals. In these cases it is often combined with 
large doses of bicarbonate of soda to lessen gastric irritation. 
Even after an apparent cure they should be continued for 
one or two weeks. The liability to cardiac complications is 
minimised by salicylic acid treatment, although some author- 
ities aver that the tendency to both endocarditis and peri- 
carditis is greatly increased by the use of salicylates in 
acute rheumatic fever. Sodium salicylate may also be used 
as subcutaneous or intravenous in jection. The intravenous 
route is safe and painless and is best suited for cases where 
the drug is not well tolerated when given by the mouth or 
causes no improvement. The following solution may be used, 
visf , — sodium salicylate (pure) 2 drs. or 8 grm. in freshly steri- 
27 
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Used distilled water 50 c.c. or 1| oz. Of this 2 c.c. is injected 
once or twice a day. If necessary ^ dr. or 2 grm. of caffeine 
sodium benzoate may be added to the above solution. In the 
hyperpyrexia of rheumatism salicylates are of no use. In 
chronic rheumatoid arthritis, gout, gonorrhoeal rheumatism, 
opinions differ as to their utility. As an antirheumatic 
aspirin is inferior to the salicylates, but is frequently of 
some value in chronic cases, since it is usually better borne 
and is probably more slowly eliminated. 

As an antipyretic^ sodium salicylate and salicin may be 
usefully employed in typhoid, remittent, intermittent and in- 
flammatory or speciflc fevers. 8odium salicylate 3 grs. given 
hourly gives better results in quinsy than aconite. Aspirin 
is more freely used in the form of tablets for colds, sore- 
throat, headache and influenza. 

Intravenous injection has been used with success in 
psoriasis (10 c.c. of a 20 p.c. solution) given three times a 
week for 4 to 5 weeks, and in encephalitis lethargica. 

Eecently its use has been highly recommended in the 
injection treatment of varicose veins. For this 3 c.c. of a 
20 p.c. solution is injected into the vein, the varices being 
first made empty of blood. One injection generally suflices,. 
but if necessary this is followed, a week later, by another 
injection of 30 p.c. solution. If combined with 10 p.c. sodium 
chloride these injections are practically painless. 

As a hepatic stimulant, all these drugs may be given in 
torpidity of the liver and catarrhal jaundice, but sodium sali- 
cylate is the most effective. Sodium salicylate and aspirin 
are both useful in the treatment of hepatic colic, and are 
given with benefit as solvents of gall-stones. 

As an analgesic, sodium salicylate may be given in neural- 
gias and lumbago, and is considered to be an effective remedy 
for sciatica. In chronic sciatica it gives the best result 
when combined with iodide. It has been extolled in chorea^ 
but it seems that unless associated with an attack of rheu- 
matism, recent or remote, it has no specific action in thia 
disease. As an analgesic aspirin is superior to sodium salicy- 
late and resembles the drugs of the phenacetin group. 

Sodium salicylate and aspirin have been found to reduce 
the quantity of su^ar in the urine in diabetes. 

Prescribing hints. — Sodium salicylate is best given in 
solution* If mixed with ammonia the mixture gradually 
turns from pale-yellow to brown on exposure to air. When 
given with quinine or citric acid, precipitation occurs. Theo- 
retically aspirin should not be prescribed with bicarbonate 
of soda, but the bicarbonate lessens the nausea and heart- 
burn which sometimes result from its use. Aspirin is best 
administered in cachets, tablets or in powders. Alcoholic 
solutions decompose it to salicylic acid and acetic acid on 
standing. It may be given in milk to children. 
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On account of the rapid elimination the quantity required 
should be divided into several doses and given every three 
or four hours. When treating cases of rheumatism with 
large doses, the salt should be freely diluted and combined 
with bicarbonate of soda to avoid irritation of the stomach. 
The full dose should be continued for three days after subsi- 
dence of the pain and temperature, and then gradually re- 
duced. The sweetish taste of sodium salicylate is unpleasant 
and nauseating to many patients. Bromides lessen the ten- 
dency to salicylism. It cannot be prescribed in an acid solu- 
tion as salicylic acid is formed which is insoluble. Salicin is 
not freely soluble in water but the addition of glycerin in- 
creases its solubility. For application to joints methyl sali- 
cylate is generally used either undiluted or mixed with olive 
oil. 

Caution. — The natural pr the physiologically pure artifi- 
cial salts are only to be used. They should be given with 
caution to children, old and weak individuals, and to persons 
suffering from cardiac and renal diseases. The administra- 
tion of the drug is to be suspended if headache, deafness and 
ringing in the ears show themselves. 

METIIYI.IIS SiAIilCYEAS 

Methyl Salicylate. CsHsOs 

Syn.—- Artificial Oil of Wintergreen. 

Source. — Obtained by the estorilication of methyl alcohol and sali- 
cylic acid. Contains not less than 98 p. c. of pure methyl salicylate. 

Characters.— A colourless, or pale yellow liquid. Characteristic, 
aromatic odour ; taste, sweetish, warm, aromatic. Slightly soluble in 
water, freely in alcohol (90 p.c.). 8p. gr. 1.186 to 1.191. 

B.P.Dose.— 5 to 15 ms. or 0.3 to 1 mil. 

Non-official Preparations and Derivatives 

1. Linimentum Methyl Salicylatis, B.P.C.— Menthol 5, oil of eucalyptus 10, Recti- 
fied oil of camphor 25, methyl salicylate to 100. As a paint over rheumatic joints 
and neuralgic areas, the parts being covered with oil silk. 

2. Ung. , Methylis Salicylatis Co., B.P.C. Syn.^Analgesic i?a/sow.--Methyl sali- 
cylate 50, nienthol 10, eucalyptol and oil of cajuput (by wt.) each 2.5, white bees- 
wax 20, lanoline 15. In sciatica, lumbago and rheumatism. 

3. ^wotun.—Methoxy-methylester of Salicylic Acid.— An inunction of 1 part 
of mesotan with 2 parts of olive oil is very useful in rheumatism and gout, espe- 
cially if combined with the internal administration of aspirin. 

Pharmacology and Therapeutics 

The action and uses of methyl salicylas are much the 
same as those of the salicylates. As it is absorbed by the 
unbroken skin it is used externally. It may also be used 
internally in capsules. 

BENZOINYM 

Benzoin 

Syn.— Gum Benjamin ; Sumatra Benzoin. I. V.— Loftan. 

Source.— A balsamic resin obtained from the incised stem of Siyrax 
Benzoin, 
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Characters.— In hard brittle masses consisting of numerous wliitish 
or reddish tears embedded in a greyish-brown or reddish-brown trans- 
lucent matrix. Odour agreeable; taste, slightly acrid. When heated 
it melts and evolves whitish fumes with an irritating odour. 

Composition.— (1) Bmsoic acid 18 p.c. (2) Cinnamic acid 20 p.c. (3) 
Volatile Oil. (4) Resins. 


Official Preparation 

1. Tinctara Benzoini Composita. Stpi. -Friar^s Pinlsami—B.F. 
Dose. — 30 to 60 ms. or 2 to 4 mils. 


ACIDUM BENZ€>ICrM 

Benzoic Acid. 0711602 

Source.— Obtained from benzoin, or prepared synthetically. 
Characters. — In light feathery, colourless and odourless crystals. 
Solubilitif.—l in 450 of cold water, 1 in 3 of alcohoUOO p.c.), freely in 
chloroform and ether. 

Incompatibles. — Ferric salts and mercuric chloride. 

B.P. Dose.— 5 to 15 grs. or 0.3 to 1 grm. 

Enters into. —Tr. Opii Camphorata. 


SODII BENZOAS 

Sodium Benzoate. NaC7n502 

Source and characters.— A white, inodorous, amorphous, or sub- 
crystalline powder with a faint benzoic odour, 'faste^ unpleasant, 
sweetish and saline. Prepared by neutralising benzoic acid with 
sodium carbonate. Solnhility.--l in 2 of water, slightly in alcohol 
<90 p.c.). 

B.P. Dose.— 5 to 30 grs. or 0.3 to 2 grms. 

Non-official Derivatives of Henzou^ Acid 

1. Cryogenin. Syn.-^Meta-benzamine semimrhazide.~-\ (jrystalline body 

sparingly soluble in water, used in 0 / J 0 ///A/. 9 /.S and enteric fever. I las no 

depressing action. Dose.—b to 15 grs. or 0.3 to 1 grm. 

2. Sodil Hippuras.— A soluble white amorphous powder. A solvent of urates 
in gout^,n6. gravely and to lower hlood^pressure. Dose.—h to 30 grs. or 0 3 to 2 grm. 

3. Calcii Hippuras.— Shining white crystals. Dose.—h to 30 grs. or 0.3 to 2 grm. 

4. Benzyl Benzoate. ISyn.Spasmodin.—Axi ester of benzyl alcohol and benzoic 
acid. Used in diarrhoea and dysentery ; intestinal, renal and biliary colic ; 
spastic constipation and any spasmodic condition. Dose.— 10 to 30 ms. of 1 in 5 
alcoholic solution in water or emulsion. 


Pharmacology of Benzoin and Benzoic Acid 

Externally . — Both benzoin and benzoic acid are antisep- 
tics, superior to carbolic and salicylic acids. A concentrated 
solution is a local stimulant and irritant. 

Internally. Gastro-intestinal tract and liver. — The 
salts are less irritant and are therefore used in preference to 
the acid. In small doses they have little effect on the 
stomach and intestine, but in large doses irritate them. They 
are hepatic stimulants increasing both the quantity and 
solids of the bile. The acid is an intestinal disinfectant. 
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Respiratory tract.— Both the gum and the acid cause 
sneezing when inhaled. Their vapour directly stimulates 
the bronchial secretion which is also remotely stimulated 
during their excretion when given by the mouth. Hence 
they are expectorants. They also disinfect the secretion. 

Urinary tract. — Benzoic acid and its salts are largely 
excreted with the urine, partly unchanged, but chielly as 
hi])puric acid. Occasionally succinic acid also ai)pcars in 
the urine. The appearance of hippuric acid in the urine is 
duo to the decomposition of benzoic acid in the presence of 
glycocoll in the renal cells but not in the blood. Glycocoll 
or glycine is amino-acetic acid and may be obtained by 
hydrolysing gelatin with hot hydrochloric acid and separat- 
ing from other amino-acids. It occurs as a constituent of 
many proteins. The conversion of the benzoic acid taking 
place in the kidneys is proved by the following experi- 
ments (1) It* benzoic acid is given in large doses, it is 
found unchanged in the blood, and if the renal* arteries are 
tied no hippuric acid is generated, though it is formed if the 
ureters are tied. (2) Benzoic acid is converted into hippuric 
acid if the blood containing the former but no glycocoll is 
slowly j)assed through the kidneys immediately removed 
after death. (v>) When hippuric acid is given by the mouthy 
benzoic acid is detected in the blood and hippuric acid in the 
urine. Hippuric acid thus formed performs most important 
functions. It stimulates the activity of the renal cells and 
renders the alkaline urine acid. Hence benzoic acid and 
benzoates are diuretics and acidiliers of alkaline urine. Over 
the mucous membrane of the urinary tract they have a 
soothing and disinfecting influence. 

Temperature.— Benzoic acid and benzoates are anti- 
pyretics sometimes acting more powerfully than salicylic 
acid, but how they act is not known. 

Metabolism.— They increase metabolism and there is 
excess of nitrogenous constituents of urine, and the body 
weight falls. Benzoic acid reduces the excretion of uric acid. 

Elimination.— Chiefly wdth the urine, and partly with 
the sweat, saliva and bronchial secretion, which are stim- 
ulated to a slight extent. 

TllKUArEUTICS 

Externally — A piece of lint soaked in Friar's balsam may 
be used to stop bleeding from, and promote the healing of, 
fresh wounds. In the same manner it may be used as an 
effective dressing for ulcers of all sorts. Undiluted Friar's 
balsam injected into sinuses establishes a healthier action in 
these tracts and heals them quickly. Locally applied, it 
relieves the pruritus of urticaria, and in solution (5 p.c. of 
the compound tincture with 5 p.o. of glycerin in water) it is 
a soothing stimulant application for the skin after the cure 
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of acne. Benzoin is mixed with lard to prevent its decom- 
position, but it occasionally causes irritation of the skin. 

Internally, Lungs. — Both benzoin and benzoates are 
largely employed either by the mouth or as an inhalation, in 
chronic bronchitis and phthisis, particularly if the expectora- 
tion is foul and scanty. The vapour of the tincture has been 
found to cut short, with surprising rapidity, attacks of catarrh 
and influenza. 

Urinary tract. — As an acidifier of alkaline decomposing 
urine in cystitis or pyelitis, and in phosphatic calculi, 
benzoic acid and benzoates are most valuable. The salts 
should be used in preference to the acid, as they cause less 
gastro-intestinal irritation. They may be combined with 
urinary sedatives, such as tincture of hyoscyamus. 

Rheumatism and gout.— Benzoate of soda maybe given 
in acute rheumatism when salicylate of sodium cannot be 
borne or fails to do good. In gout it is occasionally used 
with the idea that it converts uric acid into hippuric acid 
and thus helps its elimination. 

Prescribing hints. — The acid may be given in cachets, 
pills, or mixture suspended by mucilage. With acids the 
benzoates are decomposed into insoluble benzoic acid, and 
with ferric salts form insoluble flesh coloured ferric benzoate. 
They are also incompatible with lead, silver and mercury. 
Most alkaloids form insoluble benzoates. The vapour may 
be inhaled through an inhaler or even directly from a bottle. 

GROUP XVI 

CHEMOTHERAPEUTIC AGENTS 

Before proceeding with the discussion of the individual 
drugs of this group it is necessary to describe the Reticulo- 
endothelial System, which modern research has shown to 
influence the action of drugs in the treatment of different 
infectious diseases. Evidence is accumulating in favour of 
the view that drugs, which are supposed to have a specific 
action, in the majority of instances, act in an indirect way 
through the different tissues of the body particularly 
through the cells of the reticulo-endothelial system. Many 
drugs act as specifics within the body of the host while pos- 
sessing little or no such effect outside the body. Moreover, 
certain drugs are rapidly eliminated by the body, and in 
dilutions in which they occur in the blood and tissues after 
the administration in therapeutic doses, it is impossible to 
exert any direct action on the parasites. In fact it has been 
shown {see page 65) that the co-operation of the host is an 
important factor in the production of the specific action of a 
drug. It has therefore been suggested that this system is 
responsible for the formation of the natural defensive mecha- 
nism, which is an important factor in the causation of cures 
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in different infections, and dysfunction of this system by 
^blockade’ or splenectomy experiments reduces or even com- 
pletely abolishes the therapeutic value of a drug. 

The exact manner in which the system responds to the 
stimulus of the specific drug depends upon the nature of the 
infecting organism. While some parasites are rapidly des- 
troyed by phagocytes, others require to be disposed of by 
the destructive action of the lytic antibodies. In the first 
instance the response is evidenced by mobilisation and func- 
tional activation of the phagocytic cells of the system, while 
in the case of the other there is increased antibody produc- 
tion. When both these methods are of little use, the system 
utilises other methods, one being the elaboration of a powerful 
parasiticidal substance from the drug used. The modern 
conception of the specific action of a drug is that it stim- 
ulates the natural processes of the body in the cure of 
disease by bringing about such changes, directly or 
indirectly, either on the parasite or its environment as would 
bo conducive to the success of the natural processes at 
work. 

The difi'erent ways in which this system helps drugs in 
acting as specifics arc as follows : — 

1. By acting as a store-house for the drug and elaborat- 
ing it slowly as required, thus preventing its rapid escape 
from the body and ensuring continuous supply. 

2. By carrying the medicament to the neighbourhood of 
the lesion where it is most needed. 

3. By possibly forming new compounds with greater 
parasiticidal properties. 

4. It is possible that the drug stimulates the system in 
the production of more pronounced and effective phagocytic 
action and formation of antibodies. In fact Krishnan* has 
definitely shown that the phagocytic power of the cells of this 
system is stimulated by quinine in the treatment of malaria 
which accounts for the cure of the disease. 

The reticulo-endothelial system is composed of a special 
group of cells of mesenchymal origin and of the macrophage 
or large mononuclear type possessing the property of phag- 
ocytosis and intracellular digestion. These cells are found 
in the liver, spleen, bone marrow and lymphatic glands, and 
to a greater or lesser degree in other parts of the body. The 
cells composing this system are of six types of which tnowo- 
^ytes and histiocytes or clasmatocytes possess powerful phag- 
ocytic properties. Both in health and disease this system 
performs diverse important functions of which phagocytosis 
is perhaps the chief and most important one, and it is 
possible that most of its other functions more or less depend 
upon this property. 


♦ Krlshnan, Indian Journal of Medical Research, Oct. 2, 1983. 
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The different functions of the reticulo-endothelial system 
may be classified as follows : — 

1. Formation of hile pigment.— It is now recognised that 
bile pigment is formed in all tissues in which reticiilo-endo- 
thelial cells are present including Kupfler’s cells in the liver, 
but not by the glandular cells of that organ. 

2. Destruction and regeneration of red cells. — It has been 
shown that the cells of this system take up for purposes of 
destruction those red cells whose alloted span of life is over, 
or those that have become damaged as a result of some 
inflammatory processes, toxins or parasitic invasion. Along 
with destruction there is also regeneration, and these two 
processes go hand in hand so that the red cell count is 
maintained at a constant level. In fact this system supplies 
the stimulus for regeneration of red cells, and in the absence 
of such stimulus the bone-marrow fails to manufacture sufli- 
cient number of red cells to maintain the equilibrium. 

3. Iron mefahoiism. — Closely related to the regeneration 
of the red cells is the property of this system to utilise 
the iron from the degenerated red cells and luemoglobin 
for the formation of fresh red cells. This metal is stored 
in the liver and spleen by the reticulo-endothelial cells 
which is metabolised in the synthesis for the manufacture 
of hajmoglobin. 

4. Cholesterol metaholism. — Experimental evidence goes 
to show that storage of cholesterol is another important 
function of this system. 

5. Phagocytosis of bacteria and jKirticnlale substances . — 
Experimental observations have shown that this system has 
the property of engulfing different bacteria and other organ- 
isms, e.g. protozoa, and carry them to internal organs, like 
the spleen and liver, for purposes of destruction. In many 
infectious diseases these cells have been found to be actually 
loaded with different organisms in infected tissues. Apart 
from the destruction of different bacteria and other organ- 
isms there is enough evidence to show that these cells readily 
ingest substances like Indian ink particles, vital dyes, carbon, 
colloidal particles of arsenic, antimony, bismuth and 
mercury. 

The drugs belonging to this group are largely used as 
specifics in certain protozoal diseases and may be classified 
as follows : — 

Class A : Di'ugs used in Malaria. 

Cinchona and its alkaloids, Plasmochin, Atehrin 
Class B : Drugs used in Syphilis 

Mercury, Bismuth, Arsenic, Iodides 
Class C : Drugs used in Leishmaniasis 
Antimony and its compounds 
Class D : Drugs used in Trypanosomiasis 

Pentavalent compounds of Arsenic (atoxyl), Tryparsamide, Bayer 205 
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Class E ; Amoibicidal remedies 

1. Ipecacuanha, Emetine, Emetine*Bismuth>Iodide, Gavano (see page 298)' 

2. Certain Organic Arsenic ( •ompouiids : Stovarsol, Carbarsone 

3. Kurchi and its alkaloids 

4. Oxyqninoline Derivatives and certain Dyes ; Yatren, Rivanol 

Class A : Antimalarial remedies 

< I]¥CHO]¥A 

Ciiicliona 

Syn.- Cinolioiue Uiibrtv Cortex; Re<l Peruvuin Park. 

Source. -Tlie dritdl bark of tlie (jultivated trees of Cinchona 
Calisnija, Cinchona Ijedffcriana, Cinchona officinalis. Cinchona sncci- 
rubra, and of liybrids of either of the last two species with either 
of the first two. ('oiitains not less than fi p.c. of the total alkaloids of 
cinchona, of which not less than one-half consists of quinine and 
cinchonidiiie. 

Characters. - In (piilled or curved pieces, np to 30 cm. or more long ; 

2 to () mm. thick; outer surface, grey or brownish-grey ; tough from 
longitudinal ridges, transversely cracked and warty; inner surface 
brick-red, coarsely striated. Fracture, shortly filnous. Powder, 
brownish or reddish-brown. Slight odour. Taste, bitter, somewhat 
astringent. 

Composition.— A. Four important alkaloids.— [\) Quinine, as a 
hydrate. (2) Cinchonine, (3) Quinidine. (4-) i'inchonidine. These 
alkaloids are bns(‘s and behave like alkali(‘S, H. Three acids.— Qninic 
acid, closely alli(‘d to benzoic acid. (2) Quinovic Acid. (3) Quino- 
tannic Acid. V. One fflfjcoside.—Chinorin, Avhich easily splits np into 
chinovic acid and glucose. Cinchona red. One volatile oil which gives 
the bark its smell. 

Incompatibles, -.\inmonia, lime water, metallic salts and gelatin. 

B.P. Dose.— 5 to 15 grs. or 0.3 to 1 grm. 

Official Prepahations 

1. Extractum CinchonsB.— Contains 10 p.c. of the alkaloids, or J gi\ 
in S grs. B.P. Dose.- 2 to 8 grs. or 0.12 to 0.5 grm. 

2 Extractum CinchonaB Liquidum.— ('ontains 5 ]).c. w/v of the 
alkaloids of cinchona, or j gr. in 15 ms. B.P. Dose.— 5 to 15 ms. or 0.3 
to 1 mil. 

3. Tinctura CinchonaB.— Contains 1 p.c. av/v of the alkaloids of 
cinchona, or ij gr. in fil) ms. B.P. Dose.— 3 0 to 60 ms. or 2 to 4 mils. 

4. Tinctura Cinchonas Composita. - Contains 0.5 p.c. aa /v of the 
alkaloids of cinchona, or \ gr. in 00 ms. B.P. Dose.— 30 to 60 ms. or 2 
to 4 mils. 

\ON-OFFiciAL Preparations 

1. Cinchona Febrifuge— Contains cry.stallisablo (piiniinj 7.40 p.c., cinchonine 
18.58 p.c., cinchonidint^ 5.84 p.c., quinidine 29.83 p.c., colouring matter 5. Dose.— 
1 to 10 grs. or 0 06 to O'O grm. 

2. Cinchonidins Sulphas, U.S.P.— In colourless, silky crystals, soluble in 
water. Dose, U.S.P.— 0.15 grin, or 2‘/« grs. 

3. CinchoninsB Sulphas.— The sulphate, of an alkaloid obtained from several 
species of cinchona. In white lustrous prismatic crystals. Odourless with a 
bitter taste. Dose.—l to 10 grs. or 0.06 to 0.6 grm. 

Pharmacology and Therapeutics 

Internally . — Cinchona bark is an astringent, bitter tonic,, 
a febrifuge and a mild antiperiodic, due to the alkaloids and 
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other ingredients it contains. The crude bark irritates the 
stomach and bowels. It is often prescribed with other 
vegetable bitters during convalescence from an acute febrile 
attack, or along with quinine salts to increase their anti- 
periodic property. Combined with Spiritus Ammonite 
Aromaticus the c ompound tincture makes an e xcellent 
^*P ick-me-up .^* It also ch e^s the cr avinp- atrnnjpr^drinka 
Owing to its high qiunidine content cinchona febrifuge 
is specially valuable in benign tertian infection. But owing 
to the presence of cinchonidine it has the disadvantage of 
causing vomiting. It is best given two and a half hours 
after food in cachets, tablets or in mixture with citric acid. 
The vomiting* may be checked by the previous use of 
10 ms. of solution of adrenaline chloride. With cinchona 
febrifuge relapses are less, and given with alkalies some 
consider it more effective than quinine. But according to 
Sinton it gave 73.1 p.c. relapses in siipple tertian infection. 
The consensus of opinion is that provided its composition is 
standardised, it is but little inferior to (piinine both in the 
production of clinical and radical cure, and is certainly 
cheaper. In order therefore to supply such a standardised 
preparation Totaquina has been introduced, which contains 
70 p.c. of the total alkaloids of which not less than one-lifth 
is quinine. The strength of this preparation even varies, 
but it is fairly reliable. 

, TOTACIUINA 

Totaquine 

Source.— Is a mixture of alkaloids from the bark of Cinchona 
succirubra, Cinchona robHsta, and other suitable species of cinchona. 
Contains not less than 70 p.c. of crystallisable cinchona alkaloids of 
which not less than one-fifth is quinine. Resembles cinchona febri- 
fuge. 

Characters.— A nearly colourless, or pale yellowish-grey or pale 
brown powder ; no odour ; taste, bitter. Almost insoluble in water, 
almost completely soluble in warm alcohol (95 p.c.). 

B.P. Dose.— 1 to 10 grs. or 0.06 to 0.6 grm. 

QUININAE lIYl>RO€HIiORll>UlI 

Quinine Hydrochloride. C2oH24N202,HCl,2H20 

Source.— Is the hydrochloride of an alkaloid, quinine, obtained 
from the bark of various species of (Cinchona. 

Characters.— Colourless, glistening needles; efflorescent in warm 
air ; no odour ; taste, very bitter. Solubility.— 1 in 32 of water, 1 in 2 
of alcohol (90 p.c.). 

B. P. Dose.— 1 to 10 grs. or 0.06 to 0.6 grm. 

QUININAE DlHYDROCllliORlBVM 

Quinine Dihydrochloride. C2oH24N202,2HCl 

Syn.— Acid Quinine Hydrochloride. 

Source.— Is the acid hydrochloride of the alkaloid, quinine, obtained 
from the bark of various species of cinchona. 



QUI]SINE SALTS 


427 


Characters.— A white amorphous powder. Solubility.—ln 0.6 parts 
of water and in 12 parts of alcohol (90 p.c.). Reaction acid. 

B.P. Dose.— 1 to 10 grs. or 0.06 to 0.6 grm ; 5 to 10 grs. or 0.3 to 
0.6 grm. (intravenous or intramuscular injection). 


4U1]¥I]¥A£ SULPIIAN 

Quinine Sulphate. (C2on24N202)2,Il2S04,7^Il20 

Source. — The same as that of quinine hydrochloride. 

Characters.— Colourless, glistening, silky needles ; taste, intensely 
hitter. Solubility.— 1 in SOO of water, giving the solution a bluish 
fluorescence ; entirely in water acidulated with a mineral acid. 

Incompatibles.— Alkalies and their carbonates, astringent infusions. 

B.P. Dose.— 1 to 10 grs. or 0.06 to 0.6 grm. 

Official Preparations 

T. Liquor Quininae Ammoniatus. Syn. — Tr. On Inin m Animoniata,— 
Contains 2 p.c. w/v of quinine sulphate and 1 p.c. w/v of ammonia, 
or 1 J gr. in 60 ms. B.P. Dose.— 30 to 60 ms. or 2 to 4 mils. 

2. Syrupus Ferri Phosphatis cum Quinina et Strychnina. Syn . — 
Easton's Syrup. (See p. 208.). B.P. Dose.— 30 to 60 ms. or 2 to 4 mils. 


aiiiA WAE msrjLPHAN 

Quinine Bisulplias 

Syn.— Quinine Acid Sulphate. 

Source.— Risulpliate of an alkaloid, quinine, obtained from the 
bark of various species of Cinchona. 

Characters.— Colourless, transparent or opaque, small needles. 
Odourless ; taste, bitter. Becomes yellow when exposed to light. 
Soluble in 10 parts of water, in 23 parts of alcohol (90 p.c.). Solution 
strongly acid to litmus. 

B. P.'Dose.— 1 to 10 grs. or 0.06 to 0.6 grm. 


AE ET AETIIYEIS €ARBOYAi$ 

Quinine Ethyl Carbonate 

Syn,— Euquinine. Tasteless Quinine. 

Source.- Prepared by the action of ethyl chlorocarbonate on 
quinine. 

Composition. — Fine, soft, white, matted needles ; odourless ; 
almost tasteless. Darkens on exposure to light. Slightly soluble in 
water, soluble in 2 pa,rts of alcohol (90 p.c.), readily in dilute acids. 

B.P. Dose.— 1^ to 15 grs. or 0.1 to 1 grm. 


aiJlIVIYAE TAYNAS 

Quinine Tannate 

Source.— A compound of tannic acid with an alkaloid, quinine, 
obtained from the bark of various species of Cinchona. Contains not 
less than 30 p.c. not more than 35 p.c. of anhydrous quinine. 

Characters.— A pale-yellow, or yellowish-white, amorphous 
powder ; taste, slightly bitter, astringent. Slightly soluble in water, 
soluble in alcohol (90 p. c.). 

B.P, Dose.— 1^ to 16 grs. or 0.1 to 1 grm. 
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Nox-oPFitUAL Pkrparatioxs and Derivatives op Quinine 

1. Quinina, U.S.P.— An alkaloid obtained from the bark of various species of 

cinchona. In white micro-crystalline powder, odourless with a bitter taste. An 
alcoholic solution (1 in lOj is laworotatory and alkaline to litmus. Insoluble in 
water. Dose, grm. or Vh ixrs. as a tonic ; at least 1 grm. or 15 grs. daily 

as antimalarial. 

2. QnininaB Glycerophosphas.— Two kinds, r/^., basic and neutral, in obstinate 
neuralgia, or chronic malaria. Dose.—\ to 10 grs. or O.Wl to 0.0 grm. 

3. Quininee Hydrobromidum.— In white aeicidar cry.stal.s solul)le 1 in 40 of water. 
With excess of diluted hydrobroinic a«-id it les.sen.s ciiu*honi.sm. Dos€.—\ to 10 
grs, or O OtJ to 0*6 grm. 

4. QuininaB Hydrobromidum Acidum.— Yellowish crystals, voiy soluble in 
water. Used hypodermically. Dose—^h to 2 grs. or 0.03 to 0.12 grm. 

5. Quininse Urethane (Hydrochloride’).— Obtained by heating quininchydi'o- 
chloride 3 ; urethane 15 : water 3. Used hypodermically and is non-irritant. In 
the injection treatment of varicose veins it is the method of choice. Dosc-^h to 3 grs. 
or 0.03 to 0.2 grm. 

6. QuininsB Lactas.— A granular white amorphous powder soluble in water. 
Suitable for internal and hypodermic use. Dose.—l to 5 gi's. or 0.00 to 0.3 grm. 

7. QuininaB Salicylas.— Silky crystals, sparingly soluble in water. In remittent 
fever, rheumatism, neuralgia, anti fliarrhaut. Dose.— 2 to 0 gr.s. or 0.12 to 0.4 grm. 

8. QuininsB Acetylsalicylas. N////. — Quinine iSatacetate.—U\ white crystalline 
powder, 04 p.c. of quinine. Dose.-\. to 5 grs. or 0.00 to 0.3 grm. 

9. Quininas Valcrianas.— In nervous headache and hgsteria. i>o.sc.— 1 to 3 gr.s. 
or 0.00 to 0.2 grm. 

10. Warburg's Tincture. Syn.—Tinciurn Antiperiodica, 7?.P.C.—Tnke in grains, 
Aloes 240, Rhubarb 80, Angelica Fruit 80, F.lecamY)anc K‘oot 40, Satlroii 40, Fimnel 
40, Chalk 40, Gentian 20, Zedoary 20, Cubeb 20, Myrrh 20, Agaric 20, (.)i)ium 2^h, 
Black Pepper 4‘/3, Cinnamon 8, Ginger 8, .Alcohol (00 p.c.) q.s. Msicei-ate for seven 
days in one pint of alcohol, press, filter and dissolve in the product (Quinine 
Sulphate 175 grs., Camphoi* 20 grs. After three days filter and add Alcohol y..s-. to 
one jjint. Dose.—l to 4 drs. or 4 to 15 mils. 

11. Aristochin. Sgn.- Aristoquinine.—nc, neutral carbonic ester of quinine in 
white tasteless powder containing p.c. of quinine. In.soluble in water. Dose.— 
1 to 10 grs. or 0.00 to 0.0 grm. 

PllARMAI OLOGY OF QUININE SALTS 

Externallu . — The characteristic action of quinine ajkaloid 
is its effect on undifferentiated protoplasm, and it is an 
active poison to many low forms of vegetable and animal 
life. Ciliary movements cease and according to Binz a solution 
of 1 in 20,000 destroys paramecia and amceba. Spermatozoa 
and ova are destroyed by smaller strengths, and in strengths 
of 1 in 10,000 spirochseta of vegetable decomposition become 
motionless, but those of relapsing fever are not influenced 
by strengths even of 1 in 500. 

While the sulphate and hydrochloride have a lethal 
action on paramecia, there can be no doubt that the newer 
quinidine and acridine derivatives have a remarkable effect 
as paramecial poisons and in destroying micro-organisms. 

Quinine salts and their derivatives have also a marked 
anaesthetic action with somewhat prolonged latent period, 
but the resulting anaesthesia is of longer duration. This 
anaesthetic action may be possibly due to the effect of quinine 
on the sensory nerverendings or to the granular exudate 
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formed at the site of injection which presses upon the nerve- 
endings. 

Internally, Mouth.— It is a pure vegetable bitter, and has 
an intensely persistent bitter taste if taken in neutral or 
slightly acid solution, as the alkaline saliva precipitates the 
alkaloid. Like other bitters it reflexly stimulates the sali- 
vary secretion by exciting the gustatory nerves. The tannate 
is less bitter and the etliyl carbonate is almost tasteless. 

Stomach and intestine.— All the cinchona alkaloids have 
a marked inhibitory effect on peptic and tryptic digestion. 
Cinchonine is the most powerful, lienee this alkaloid cannot 
be tolerated for long when taken by the mouth. The mono- 
salts inhibit x>eptic digestion still further as they use up 
most of the available free hydrochloric acid to form the more 
soluble disalts. For this reason only the bisulphate and 
bihydrochloride should be given when jirescribed in the form 
of tablet by the mouth. Quinine for the most part passes 
through the stomach unchanged and reaches the duodenum, 
where the alkaline contents precipitate it as nascent alkaloid 
which is soluble inlTile” and it i^ only in this that 
(luinine_is^absorbed. The absorption is retarcled if itifiLgiven 
soon after^r with meals. Three things are necessary for its 
absorption, solubility in the stomach ; (&) alkalinity 

in the duodenum ; and (c) available bile. The tannate and 
the ethyl carbonate are absorbed very slowly as they require 
to be hydroli^ed by the alkali of the duodenum. 

In small doses (1 to 2 grs.) it is a bitter stomachic tonic 
like calumba, and indirectly it acts as a general and cardiac 
tonic. In large doses (15 to 40 grs.) it produces the opposite 
effects — depression and gastro-intestinal irritation. 

Blood — In whatever form quinine is given it circulates as 
quinine base and is present in the plasma, adsorbed on to the 
surface of the red blood-cells, but not within them. There- 
fore those parasites that have become intracellular escape 
from its effect. After ingestion of a single dose of 20 grs. 
of the sulphate the maxitiium concentration in the blood is 
1 in 150,000 ; and after a single dose of 10 grs. it is only 1 
in 250,000. After absorption into the blood quinine has 
several specific actions which may best be described under 
the following heads : — 

1. White corpuscles , — After small doses of quinine there 
is some lymphocytosis, possibly due to contraction of the 
plain muscles of the spleen. After large doses this is fol- 
lowed by a reduction in the number of leucocytes, the 
lymphocytes being more reduced than the polymorpho- 
nuclears. This phase is again followed by leucocytosis, the 
polynuclear cells being only increased. In animals, not in man, 
quinine paralyses the movement of the white blood cor- 
puscles. This may be seen by mixing a drop of the solution 
with a drop of fresh blood under a microscope. If quinine be 
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injected into a blood vessel, it at once stops the emigration 
of the leucocytes; but it has no effect on the amoeboid 
movements of those which have already passed out into the 
tissues. 

2. Bed corpuscles.— These are not materially affected,, 
though many assert that it increases their number and causes 
an increase in their size. Haemolysis occurs only when 
quinine circulates in the blood in sufficient concentration ta 
cause arrest of the heart, i.e., 0.5 p.c. (Cushny). 

3. Hcemoglohin. — The oxyheemoglobin is made a stable 
compound, consquently the blood cannot either absorb or 
give up oxygen so readily as in health. Probably this does 
not occur in medicinal doses. 

The malaria parasites. — The causal organisms of mala- 
ria belong to the genus Plasmodium^ which belongs to the 
class of the protozoa known as sporozoa. Four species are 
generally recognised as being concerned in the production 
of human malaria, viz. Plasmodium vivax, the parasite of 
benign tertian malaria ; Plasmodium falciparum^ the parasite 
of malignant or subtertian malaria ; Plasmodium malarice^ 
the parasite of quartan malaria ; and Plasmodium ovale, a 
parasite which produces a mild type of tertian malaria in 
Africa. lu all forms of malaria the fever is as a rule quoti- 
dian at the beginning of a primary attack, but in the tertian 
forms it later occurs on alternate days, whilst in quartan it 
occurs every fourth day, i.e, two days intervene between 
each bout of pyrexia. Quinine in 1 in 10,000 solution inhibits 
the ammboid movements of the plasmodium in vitro. Given 
by the mouth to infected man the plasmodium shrinks, 
becomes granular and finally disintegrates. Under quinine 
the parasites disappear from the peripheral circulation, when 
as the result of sporulation, the young parasites are set free 
in the blood plasma. A few of the more resistant type escape 
and multiply and eventually provoke another paroxysm of 
fever. It is more effective on the young stages of the asexual 
parasites which are more susceptible to its effect while they 
are free in the blood plasma. After the parasites have 
entered the corpuscles they become resistant to quinine. 

Quinine has no effect on sporozoites even in high con- 
centrations, nor has it any action on the crescents and there- 
fore mosquitoes can readily be infected even though the 
patient may be taking quinine. The exact manner in which 
it cures malaria is far from settled. In clinical attacks of 
malaria quinine has little or no action on the parasites until 
a febrile attack is imminent or has already occurred. The 
drug has no appreciable effect when given during the incuba- 
tion period, and has little effect when given on the first or 
even on the second day of the initial fever. The drug is 
more effective after the patient has had several paroxysms 
and the parasites are beginning to decline as a result of 
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Fig. 12. Dog. Showing the effect of Quinine on Respiration and Blood-pressure. 

arrow a large dose of quinine, 6 c.c. of 1 p.c. solution was introduced into the femoral vein- Note 
sudden fall of pressure and weakening and depression of respiratory movements. vein. iNore 
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natural defensive mechanism which human beings possess.* 
Since the drug is rapidly excreted it is difficult to accept 
any evidence of direct action on the plasmodia. It has 
therefore been suggested that the action is indirect, and 
that the etfective therapeutic agent may be a metabolite 
formed by the breakdown of the quinine in the tissue, though 
no evidence of such a metabolite has been traced. On the 
other hand Yorke and Macfie maintain that the real action 
depends upon the capacity of the host to form an immune 
body in response to tlie antigen formation resulting from the 
destruction of a large number of parasites by the medicament. 
The evidence in favour of the formation of an antibody is 
however rather meagre. Morgenroth believes that the para- 
sites are unable to enter the red blood corpuscles which are 
made resistant against penetration. 

It is possible that several factors contribute towards the 
cure of malaria, the one that plays the predominant part is 
the capacity of the cells of the reticulo-endothelial system to 
respond to the stimulus of infection by mobilisation, pro- 
liferation and functional activation. Administration of quinine 
merely heightens these responses, and when they are ad- 
equate the disease is overcome. The factors such as the direct 
action of the drug on the parasite and infected red cells, as 
well as biochemical and other alterations in the semm, 
help to augment the efficiency of the phagocytic mechanism 
to varying extent. Krishnan summarises the mode of action 
of quinine as follows : — f 

1. By accelerating the natural immune processes of 
mobilisation, proliferation and functional activation of the 
phagocytic large mononuclear cells composing the reticulo- 
endothelial system, the drug causes rapid engulfment and 
effective destruction of the parasites. 

2. By bringing about an alteration in the electrical con- 
dition of parasites and infected red cells by direct action, 
it increases the susceptibility of these to phagocytosis. 

3. By slowing down asexual reproduction and occa- 
sionally leading to the formation of sexual forms, it checks 
the intensity of infection. 

4. By indirectly leading to the production of humoral 
changes (antibodies) and to the sensitisation of the cells 
of the reticulo-endothelial system it increases the resistance 
to infection. 

5. By causing the removal of effete and old red cells and 
increasing the output of young red cells it renders the suc- 
cessful entry of parasites into these cells more difficult. 

Heart and circulation. — Small doses reflexly stimulate 
the heart through the stomach, but large doses given intra- 

•Quarterly Bulletin of the Health Organisation of the League of Nations, June, 
1933. 

t Krishnan, Indian Journal of Medical Research, October, 1933. 
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venously directly paralyse it ; the pulse becomes slow and 
feeble, and at last the heart stops in diastole. These effects 
are not observed when quinine is given by the mouth even 
in large therapeutic doses and are due to direct action of the 
drug on the cardiac muscle. With weakness of the heart the 
blood-pressure falls. Intravenous injections cause a sharp 
and often dangerous fall of blood-j^ressure. The dextro- 
rotatory alkaloids of cinchona and quinidine cause greater 
fall of blood-pressure than their hevorotatory isomerides. 

Respiration. — It is not affected by small doses, but is 
quickened by moderate doses, and in toxic doses it becomes 
slow and weak and then arrested. Tlie gaseous interchanges 
are checked. 

Liver and spleen.— It has no action on the liver, but 
contracts the recently enlarged spleen rather by destroying 
the malarial parasite, and so preventing accumulation of 
the irritating products — pigments, etc., and reduces the 
hyperaunia. 

Temperature. — Quinine has very little effect upon the 
temperature in health, but causes a marked reduction in 
fevers, particularly if they are of malarial origin. It is 
therefore an antipyretic in malaria. It sometimes lowers 
the temperature in fevers of non-malarial origin, but the 
precise mode of its action has not been definitely settled. 
It was formerly believed that this effect was due to its action 
on the metabolism. But the amount of quinine which lowers 
the temperature has no ai)prociablo ett'ect on the metabolism. 
It is possible that it acts on organisms other than malarial 
parasites. Its action is like other antix)yretic drugs and is 
due to adjustment of the heat regulating centres, whereby 
there is increased heat loss from cutaneous vaso-dilatation 
and lessened heat production {Hardikar, 1925 and Virchow^ 
1927). 

Metabolism.— Quinine and its derivatives were formerly 
believed to have a depressant effect on the metabolism. But 
observations made by Hardikar have failed to show any 
alteration in the protein metabolism either in man or in 
animals. 

Nervous system — Small doses have a tonic effect upon 
the nervous system, but large doses produce a train of symp- 
toms known as cinchonism. Frequently there is imx)airment 
of the sense of hearing and perhaps of the sight. Ringing in 
the ears and slight deafness are noticed even after moderate 
doses. Sometimes there is complete loss of hearing, which 
disappears in a few days. Dimness of vision and sometimes 
total blindness may be present, and the patient may become 
colour blind. It has been thought that the ear symptoms 
are due to degenerative changes in the spiral ganglia of the 
cochlea. 

The effects on the brain are not uniform. Some complain 
28 
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of fullness and heaviness of the head, while in others there 
IS motor excitement with convulsion and delirium. Weakness 
of the heart and muscles, apathy, impairment of sight and 
hearing with unconsciousness and failure of respiration are 
observed in fatal cases. 

Injected into animals it causes transient excitement of the 
•central nervous system, but the real effect is depression. The 
cord is first stimulated and then depressed in mammals. The 
respiration first becomes quick but subsequently weak and 
slow (see fig. 12), death occurs from respiratory failure. 
Tremors and convulsion before death are possibly due to 
asphyxia. 

Uterus. — Quinine occasionally acts as an ecbolic and it 
certainly intensifies the labour i)ains or re-establishes them 
if they are absent, when parturition has already commenced. 
Menstruation is sometimes induced by quinine in non-preg- 
nant women. Metrorrhagia is an occasional symptom, 
although given after labour it often stops lijemorrhage. 

Quinine in suflicient concentration causes contraction of 
uterine muscle in the non-pregnant uterus, i.e. after large 
doses. During pregnancy much depends on the state of the 
uterus. Large doses (15 to 30 grs.) cause increase in the 
intermittent uterine contractions, and in the presence of 
weak membranes, open the os and precipitate labour. Larger 
doses throw the uterus into a state of tonus. In malarial fever 
there is a greater danger from the hetus dying as the result 
of the high temperature caused by the disease. Ho quinine 
must be given promptly and immediately, and as long as the 
doses are sufficiently small (2 to 5 grs. every few hours), and 
not more than 30 grs. are given during the course of twenty- 
four hours, there is no danger of ecbolic action of this 
alkaloid. 

Absorption and elimination.— Quinine is absorbed by 
the duodenum and circulates in the blood as quinine base. 
Soluble salts are absorbed more quickly, but the rate of 
absorption varies in different people. Given in solution it 
appears in the urine very quickly. Quinine however does 
not circulate in tl^^lood for a long time in any concen- 
tration ; after an intravenous injection about 90 p.c. dis- 
appears within a minute. Excretion of quinine varies greatly 
in individuals and day by day. It may be detected in the 
urine half an hour after administration, and excretion may 
go on for 48 hours. Probably only about half the quinine 
administered is excreted by the urine, and according to 
Bamsden some of it is destroyed by the liver and kidneys. 
Any that is stored in the body will probably be found in the 
suprarenal bodies and the spleen, which organs are incapable 
•of destroying it. Administered per rectum absorption is 
poor, irregular and unreliable, and may irritate the mucous 
membrane. 
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Toleration. — Some persons are very susceptible to the 
action of this drug. When a small dose produces headache 
and ringing in the ears, it is due to idiosyncrasy. The writer 
had seen a woman who became collapsed after taking 5 grs. 
of quinine sulphate. 

The role of quinine in the production of black water has 
not yet been definitely settled. A case of death following 
the administration of fifteen grains of quinine has recently 
been reported, the symptoms leading to this result being 
profuse internal and external hjcmorrhage. A case recently 
occurred when intense urticaria followed the administration 
of the soluble hydrochloride, later of euquinine, but not of 
aristochin under which recovery ensued. 

Thkuapkutios 

Externally.— Qmnine cannot be freely used on account of 
its cost, though it is a powerful antisepfic. A lotion (2 to 4 
grs. in 1 oz. of water) has been found very efficacious in 
diphtheritic conjunctivitis, and as an injection in hay fever, 
otorrhcea, and chronic cystitis. 

Internally . — As an antiseptic it may be used as a gargle 
in stomatitis, diphtheritic ulceration and sore-throat. 

As a stomachic tonic it is very useful in co nvales cence 
from an acut^ illness, particularly malarial fever. Its 
efficacy is^ considerably incrcyised if it. is cojoabined wi^^^ 
mincrarac i d s ancT'othe r Tiitters. 

As an atilipiprfic it is far inferior to phmiazone, phena- 
cetin, acetanilide or so dium salicy late, but there are many 
who advocate its use in typhus/typhoid and puerperal fever, 
acutejclieumatism, insolation and pyaemia. It must be given 
just before" the natural defervescence. It is useless in hyper- 
pyrexia. 

As an antipyretic and febrifuge it is considered a specific 
for malaria and all malarial intermittent and remittent 
affections. A few of them require more than a passing 
notice : — 

(1) Malaria. — Quinine acts as a specific in malaria, and 
a single dose of 10 grs. or two doses of lO grs. every two or 
three hours should be given at least two hours before the ex- 
pected paroxysm. It will then be absorbed into the blood 
in sufficient concentration before sporulation takes place, and 
thus will quickly attack the young spores, when they are 
free in the plasma and before they are able to enter the red 
blood corpuscles. It is probable that during this stage these 
asexual parasites are most susceptible to the effect of 
quinine. Whenever convenient this method should be fol- 
lowed. Sometimes, however, it is not possible to give suffi- 
cient quinine before the next paroxysm. In such cases it 
should be started when the temperature begins to fall so that 
a total quanitity of 20 to 25 grs. in two or three doses can 
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be given before the expected paroxysm. In every case tha 
physician should be guided by the severity of the case, and 
quinine should be given at once without any reference ta 
temperature in all cases of malignant infection or when there 
is danger of waiting for the temperature to fall. 

Whenever possible quinine should be given after the 
bowels have been opened, preferably by a dose of calomel 
and a saline. But this should be regarded as a matter of 
convenience and not of routine and no time should be lost 
in giving quinine once the case is diagnosed as of malaria. 
After the first or second dose, the question of giving a pur- 
gative may be considered. 

To give large doses of quinine indiscriminately in all casea 
of malaria is a grave error. In fact relapses are more readily 
controlled by quinine than are the primary attacks. The 
treatment requires to be stopped after five to seven days in 
acute attacks, and if the patient has a recrudescence, then it 
should be given again for the same period or until the symp- 
toms or the parasites disappear. It should not be used 
during the period the patient’s blood is parasite-free. Th& 
tendency in the past had been to give too much quinine and 
to prolong the period of treatment unnecessarily. 

The routine treatment followed by the writer is to give 
10 grs. of quinine with 2^ grs. of acid acetylsalicylic in 
cachets as the first dose when the temperature is beginning 
to fall, followed by two more doses every three hours ; the 
second and the third doses contain 7 J grs. of quinine instead 
of 10 grs. If the paroxysm is not checked the treatment 
is repeated the next day but the second dose should contain 
10 grs. of quinine. This usually checks the fever and the 
same procedure is followed for three to four days after the 
temperature has become normal. If no more attacks occur 
the use of quinine should be stopped for at least one week as 
it is no use giving this drug during the fever-free and parasite- 
free period. The writer is satisfied with this treatment and 
rarely had relapses. The success depends upon giving 
enough quinine, 7.e., not less than 20 to 30 grs. within four to 
six hours, so that it will be absorbed and circulate in the 
blood in sufficient concentration before the appearance of the 
expected paroxysm. Besides relieving many unpleasant 
symptoms and acting as a cholagogue and antipyretic^ 
aspirin helps the action of quinine. 

Sinton has pointed out that there exists some similarity 
between an attack of malaria and an anaphylactic shock, 
caused by the absorption of foreign protein from the body of 
the malarial parasite. Alkalies and magnesium sulphate 
given along with quinine treatment relieve the condition. 
He believes that the alkali has a catalytic effect on the 
action of quinine on the plasmodium and helps to lower the 
hydrogen-ion-concentration of the blood. The method of 
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treatment is as follows : On the first day 3 grs. of calomel 
and 1 oz. of magnesium sulphate are given ; on the following 
day 1 dr. of sodium bicarbonate and 40 grs. of sodium citrate 
dissolved in 1 oz. of water is given for three doses eA ery two 
hours : followed after half an hour by 10 grs. of quinine sul- 
phate, 20 grs. of citric acid and 1 dr. of magnesium sulphate 
in 1 oz. of water. By this method 1 to 3 drs. of (juinine 
can be given within a week. Sinton claims that this method 
of treatment yields much better results than when quinine 
is given without an alkali. 

The oral administration is the simplest and most prac- 
ticable and should be the method of choice. The intramuscu- 
lar method is rarely required unless there is vomiting and 
other contra-indications to oral use or when oral route is not 
attended with any success. In any case not more than two 
injections need be given. In fact Fletcher has shown that 
after intramuscular injection quinine is absorbed less rapidly 
than after oral administration ; moreover, it does not main- 
tain an effective concentration of quinine in the body for a 
longer period tlian when it is given orally. The intramuscu- 
lar injections are given indiscriminately, and often in cases 
where quinine is not indicated. This method is painful 
and may be followed by severe necrosis. The danger, how- 
ever, appears to have been exaggerated. The intravenous 
route should be used only in pernicious cases and when im- 
mediate action is essential, as for instance in cerebral malaria. 
The bihydrochloride in 10 gr. doses dissolved in 10 c.c. of 
distilled w ater should be used, and the injection made very 
slowly so that it will reach the heart in low concentration ; 
at least three minutes should be spent over the operation. 
Where the blood-])ressure is low it is always wise to add 2 
to 3 drops of 1 in 1000 adrenaline solution to prevent further 
and possibly a fatal fall in the pressure. 

(2) Enlargement of the spleen , — With the cure of malaria 
the size of the spleen is reduced, but the eflicacy of ([uinine 
is greatly augmented if it is given w ith iron as in the fol- 
lowing prescription Quin. Sulph. 2 grs., Ferri Sulph. 2^ 
gr., Pulv. Ehei 5 grs., Pulv. Ipecac. ^ gr., Pulv. Zingib. 2j 
grs., and Sod. Bicarb. 2^ grs., M., T.D. In a recently enlarged 
spleen, with or without ague, this formula may be used with 
marked success. 

(3) Malignant form of malarial fever , — Many deaths occur 
from this type of fever from want of courage on the part of 
the physician to administer quinine in sufficiently large doses. 
From the beginning without any reference to temperature 
or local symptoms, with stimulants if necessary, quinine 
should be given. Although it is well recognised that malignant 
malaria reacts quickly to quinine, it has been found that 
< 2 ertain strains of this parasite in special localities are resist- 
ant to it, which can be successfully treated by atebrin 
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{see page 444). Cases of malignant tertian malaria associated 
with persistent vomiting or threatened coma, should be 
treated with intravenous quinine, a suitable dose being 0.6 
grm. dissolved in 6 to 10 c.c. of physiological saline. 

In the so-called malarial cachexias, especially those of 
the hcemoni^hagic type, quinine is of questionable value. 
Quinine base has no hcemohjtic action. If the effect in ‘‘black 
water fever” is real it must be due either to (i) de- 
composition product of quinine, or (ii) aiding the formation 
of haemolysin. 

(4) Intermittent or remittent neuralgias of malarial or 
non-malarial origin, often yield to (piinine. 

As regards prevention of infection, there is no evidence 
that the use of quinine is of any ett'ect. But the term “pro- 
phylaxis” in relation to malaria is frequently employed to 
mean the prevention of clinical symptoms following infection 
and for this purpose it undoubtedly has its uses. Quinine 
prophylaxis in this sense has proved of great benefit in the 
case of prisoners in jails and when given to troops serving in 
malarious countries, and it has been found that the system- 
atic quininisation of school children greatly reduces the 
spleen rate. In the case of threatened epidemic of malaria 
the prophylactic use of quinine will save many lives, whilst 
in any malarious community it will have good effect by 
reducing the number of human carriers of benign tertian 
malaria, though it has no effect on the gametocytes of malig- 
nant tertian (crescents). It is particularly necessary that 
the quinine should be administered to children, who form 
the principal reservoir of the disease. The most effective 
dose for prophylactic purposes is 10 grs. daily, but it is 
seldom possible to do this and it is more usual to give 10 to 
16 grs. twice weekly. The drug is best given in solution, but 
it is frecpiently impossible to give it In this way on a large 
scale. If tablets are used, the form of the salt used should 
be the bihydrochloride, these should be fresh and their 
solubility tested before use. 

As an echolic it is prescribed in uterine inertia during 
labour, if there is no obstruction. Ten grains followed by a 
similar dose after one or two hours often strengthen weak 
pains. It may be used in small doses in amenorrhcea ta 
stimulate menstrual flow. 

As a nervine tonic it has been used with great benefit in 
a host of nervous diseases, generally in combination with 
iron and strychnine, as Easton’s syrup. 

Quinine in pregnancy. —Much confusion appears to 
exist regarding the use of quinine in this condition because 
of its ecbolic effect. As has been pointed out, there is more 
danger of abortion in an untreated case of malaria than 
when properly treated with quinine. Quinine should there- 
fore be given irrespective of pregnancy and the patient 
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carefully watched. In any case the dose should not be more 
than 5 grs. at a time and this dose will rarely excite uterine 
contraction. In patients with a sensitive uterus, or if there 
be any history of previous abortion or miscarriage, it should 
be combined with or followed by either potassium bromide^ 
or, according to the urgency of the case, with a preparation 
of opium. In case of doubt use atebrin. 

Other diseases. — In combination with urethane quinine 
is largely used in the injection treatment of varicose 
veins. The method is to insert the needle of the syringe 
into the lowest segment of the vein after the part has been 
cleaned, and to inject slowly after a little blood being 
allowed to flow into the needle. Keep the needle for 30 
seconds, then withdraw and seal the puncture with collodion 
and wool, or strap it. The solution used is quinine hydro- 
chloride 4 Cr., urethane 2 (x., water 30 c.c. The initial dose 
is ^ c.c. increased to 2 to 3 c.c. Pregnancy, diseases of the 
heart with failing compensation and renal disease are contra- 
indications. 

Untoward effects.— Quinine sometimes gives rise to- 
certain unpleasant symptoms, viz^^ ringing in the ears with 
impaired hearing and vertigo ; irritation of the bladder with 
frequent urination, common in old persons ; hfemoglobinuria; 
contraction of the uterus and abortion in pregnant women ; 
vomiting ; itching, sometimes erythematous, papular or 
urticarial rash (these often appear after small doses and are 
due to idiosyncrasy) ; rarely profound collapse. 

Caution.— Quinine should be avoided, or given very 
cautiously, in acute or subacute diseases of the middle ear,, 
gastro-enteritis, extreme anicmia, active cerebral congestion^ 
skin eruptions, such as erythema, urticaria, etc., and to 
persons particularly susceptible to its influence. 

Prescribing hints. — The routine method of giving 
quinine is by the mouth and x)referably in solution. Plain 
tablets are absorbed easily unless they are made with a 
menstruum which may interfere with their solubility in the 
stomach. Mineral acids (1 m. to each grain) and solution of 
ferric chloride dissolve the sulphate, but unless an excess of 
acid is used, it will leave a x>ersistently bitter after-taste. 
To avoid this it may well be given in an effervescing form 
dissolved in citric acid, or simply suspended in water. To 
diminish cinclionism the sulphate may be dissolved by 
the aid of dilute liydrobromic acid in the proportion of 2 
ms. of the acid for each grain of (quinine. Too large doses 
of hydrobromic acid, however, are apt to cause diarrhoea. 
The after-taste of quinine is soon removed or not perceived 
at all if the patient swallows a little water after taking the 
drug, and chews a few bits of betel-nut, myrobalan (haritaki)^ 
unripe guava, or any other substance containing tannin. 
For children relatively large doses are required, and they 
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tolerate quiiiine better. Quinine ethylcarbonate and aristo- 
chin being tasteless should be preferred. 

Quinine is incompatible with the usual alkaloidal precip- 
itants. The sulphate is sparingly soluble in water and re- 
.quires a dilute mineral acid for its solution. With vegetable 
astringents it forms an insoluble tannate of quinine. When 
diluted with water the ammoniatod solution forms a pre- 
cipitate. Precipitate also tends to form with a solution of 
arsenate, arsenite, phospliate, citrate, tartrate, benzoate, or 
salicylate, as the resulting compounds are very sparingly 
soluble in water. VV^ith salicylate of soda, (juinine forms an 
ugly looking mass (salicylate of quinine) which requires an 
addition of some mucilage. 

If there is much (jasinc irritahiUti/y intramuscular injec- 
tion may bo given first, followed by the bi-salt by mouth. 
The intravenous in jection should be resorted to only in cases 
of extreme urgency. It should be the method of choice in 
cerebral malaria. The antiperiodic virtue of quinine is 
greatly enhanced if combined with aspirin, because of the 
secretion of bile which has a great solvent action on quinine. 
In many obstinate malarial fevers, Warburg’s tincture may 
be employed with great benefit, but it should be used with 
caution, as it causes copious perspiration, fall of temperature 
and weakness and slowing of the heart. Totaqiiina may be 
administered in the form of powder, cachet, pill or in solution 
with an acid. As it contains all the cinchona alkaloids it is 
of great value in benign tertian infection, where it acts 
better than quinine. 

The strictest asepsis must be maintained when giving a 
hypodermic injection of quinine. Heveral cases are on record 
where tetanus followed from want of proper knowledge, 
vi ^. — 

(1) Using distilled water as sterile water. 

(2) not perceiving that altitude lowers boiling point of 
water, and 

(3) that quinine itself in the powder form may contain 
these spores. Boiling should not be used, as quinine is 
altered to quinotoxine in an acid solution. Hence sterilisa- 
tion under filtration is the proper method. 


aillNIDlNAi: fl^IJl.PIIAS 

Quinidine Sulphate 

Source. —The sulphate of an alkaloid, quinidine, obtained from the 
bark of various species of Cinchona. 

Characters.— Colourless, needle-like crystals; taste, very bitter. 
Darkens on exposure to light. Soluble in 90 parts of water, and in 
10 parts of alcohol (90 p.c.). An aqueous solution is neutral, or 
weakly alkaline to litmus. 

B.P. Dose.— 3 to 10 grs. or 0.2 to 0.6 grm. 
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Pharmacology and Therapeutics 

Quinidine was brought to the notice of the profession by 
Acton as the best remedy in the treatment of benign tertian 
infection. It should be given in 10 gr. doses twice a day for 
six weeks to two months. The usual method of administra- 
tion is by the mouth. Intramuscular injection is resorted to 
only in cases where vomiting is a prominent symptom, or 
when absorption by the stomach is deficient. 

Heart. — Since the introduction of quinidine in the treat- 
ment of malaria, its use has been extended to cases of 
auricular fibrillation, specially when there is no cardiac 
enlargement or valvular disease. In about 50 p.c. of cases 
it restores the normal rhythm of the heart, but the best 
results are obtained in cases of recent origin and Avhere the 
symptoms increase with the onset of fibrillation. It is some- 
times useful in auricular flutter, the normal rhythm being 
restored without the intermediate stage of fibrillation. In a 
majority of cases relapse takes place which requires further 
use of the drug, but this produces no further beneficial effect. 
It acts by depressing the cardiac muscle_w hich is more marked 
in the auricle than in th e vent ricle so that by reducing the 
conductivity it lengthens tlieT^fractory period by 50 p.c. or 
more and stops the circus movement. It also reduces the fre- 
<iuency of auricular contraction by reducing the excitability 
of the auricular muscle and thus stops extrasystole, and in- 
ducing normal rhythm benefits tachycardia. Its action differs 
from digitalis where the effect is due to production of partial 
block in the auriculo-ventricular bundle thus protecting the 
ventricles from the innumerable impulses from the auricle. 

It is rapidly eliminated, the maximum effect being attained 
in two hours which disappears after twenty-four hours. 

The administration of quinidine is not entirely devoid of 
danger and sudden death during treatment has been recorded, 
and is possibly due to failure of the ventricular muscle. It 
frequently causes distressing symptoms, such as headache, 
nausea, vomiting, diarrhoea, abdominal pain, giddiness, faint- 
ness, buzzing in the ears, general distress, a sense of ap- 
prehension, palpitation, prsecordial pain, excessive ventri- 
cular rate, orthopnoea, sweating, toxic erythema, and urticaria. 
There may be marked idiosyncrasy when it becomes impos- 
sible to push the drug, although it is rather rare when the 
sensitiveness is so marked as to make treatment impossible. 
Slight degree of sensitiveness should not prevent a reason- 
able trial. 

According to Hay cases unsuitable for quinidine are : — 

1. Badly damaged hearts with old-standing valvular 
disease, and more particularly when there is failure of com- 
pensation with venous engorgement ; here digitalis is the 
hest drug to use. 



U2 PHAEMACOXO&Y AND THERAPEUTICS 


2. In patients who suffered severely from angina pectoris^ 
the onset of fibrillation is followed by the cessation of the^ 
anginal pain, and it is a question whether one should attempt 
to restore the normal rhythm. 

3. Where there is idiosyncrasy for the drug. 

4. Infective endocarditis. 

5. Cases with a history of embolism. 

Cases suitable for quinidine : — 

1. When the fibrillation is of recent origin, and when 
there is not much dilatation of the heart and no valvular 
disease. 

2. Where the fibrillation is due to, or associated with, an 
acute infection. 

3. When the onset of distress dertnitely dates from the 
inception of fibrillation, and it is clear that the abnormal 
rhythm is the disabling factor. 

4. When the fibrillation is associated with exophthalmic 
goitre, specially where partial thyroidectomy has been per- 
formed and the fibrillation persists. 

Prescribing hints.— -It is usually given in powders, 
cachets or in capsules in G gr. doses three times a day. But 
it is better to determine the patient’s idiosyncrasy to the 
drug by giving an initial dose of 3 grs. The treatment should 
be continued for one week and if the normal rhythm is not 
restored during the period, the chances are that quinidine 
will not prove successful. With each dose the pulse should 
be taken, and the use of the drug should be discontinued 
at least temporarily if the pulse is found to be regular. The 
total daily dose should not exceed 45 grs. Hay recommends 
that the daily dose should be given in ten equal doses, every 
two hours, as its action soon passes off’. 

ETHYliHYDROCUPREIXE IIYRROCIILORIDE 

Optochiii Hydrochloride. (Not official) 

An artificial alkaloid closely related to quinine. A whitish amorphous 
powder with a bitter taste. Cupreine, is an alkaloid obtained from Remijia 
( Cuprea Bark). 

Doae.^Z to 4 grs. or 0*2 to 0.25 grm. 

Uses.— Its actions arc similar to quinine, but it has a specific 
bactericidal action on pneumococcus. In dilutions of 1 in 1,000,000 
it prevents and in 1 in 40,000 kills the growth of these organisms. 
It has been successfully used in experimental pneumonia of mice, but 
has not proved a success in man owing to its untoward effect on the 
eye even when used in therapeutic doses. Effective doses are unsafe. 
It is however largely used in ophthalmic practice either in the form 
of lotion (1 to 2 p.c.), or as ointment, in corneal ulcers (ulcus cornere 
serpens)^ gonorrhoeal conjunctivitis, scrofular ophthalmia and keratitis^ 
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PliASMoauiivi: 

Ci^HooONj (Not official) 

Syn.— Plasmochin. 

Source and characters.— A tasteless brilliant yellow granular powder. Soluble- 
in alcohol and water up to 0.03 p.c. at 20“(J. A synthetic preparation of quinoline 
ring. It is n-diethylamino-isopentyl NS-amino-O-niethoayl vhinoJin. 

Dose.—Q.02 grm. or 1/3 gr. three or four times a day. 

Action and Uses 

This synthetic product has been introduced recently as a remedy 
for malaria, and has been extensively used in almost ail parts of the 
world and has been found effective in benign tertian and quartan 
miliaria destroying all forma of P. vitmx and P. malarice in doses of 
0.06 grm. (1 gr.) to 0.1 grm. (li gr.) daily. The therapeutic effects of 
curing primary attacks of these two types of malaria are about equal 
to that of quinine, but for curing malignant tertian fever its effect is 
not so good. Moreover, when used in the above mentioned doses the 
toxic symptoms often appear. Although it has no effect on the asexual 
(fever-producing) stages of the malignant tertian parasite, and the 
parasites multiply unchecked, it possesses the power of destroying 
the gametocytes of P. falcipnrmn in the peripheral blood. This 
action makes this remedy of great value as a n rophvlactic . as i t pre- 
vents the_deyelppment of the c rescents in t he mosquito host ; and for 
this purpose yery-shiffljloscs are inquired. Slanson-BaTir has shown 
that a single dose of 0.08 grin. (I gr.) though not sufficient to destroy 
the crescents was sufficient to prevent the exdagellation on a glass 
slide. It has however been found that a dose of 0.02 grm. (J gr.) was 
sufficient to render the patient non-infective to mosquitoes. 

For routine treatment of acute attacks the dose should not exceed 
0.02 grm. daily and it has been a coinnio q practic e to use it in com- 
binatioji .yyiidi qujqine. Ilut in these small doses it has little or no 
curative effect on the ase^ial (fever-producing) stages of the parasite, 
and its use cannot be justified in the acute stage of a mimary attack. 
It was however thought tliat small doses given daily in the acute 
stage might prevent the development of the sexual forms of the 
parasite, which appear as a rule on the seventh day of the primary 
attack. Hut it lias been found that the onset of crescents in the 
peripheral blood is not prevented or retarded even by larger doses^ 
Its use should therefore be 'deferred until the acute stage of the 
disease has been overcome l»y either q uinin e or atebrin. 

A mass treatment with small doses of pTasmochin, has been 
employed in many places as an anthnnlarial measure, but the success 
depends upon the extent to which the group is under control, and 
Scliulemann has expressed the opinion that anti-mosquito measures 
will be necessary, for though the drug will render the gametocyte 
carrier incaiiable of infecting mosquitoes, it will be almost impossible 
to treat every carrier in a particular place, ('ombined with anti-larval 
measures it has given remarkable results in many tea states in 
Southern India, but this treatment alone will be hopeless in an un- 
controlled civdl population. 

Toxic action. — The symptoms may arise with startling suddenness^ 
but as a rule they are less abrupt. (Cyanosis, fatigue, profuse perspira- 
tion, and cardiac troubles accompained by[attacksof vertigo and faint- 
ing are often seen. If it is continued, cyanosis spreads, the temperature 
rises, and an attack resembling black-water fever develops accom- 
panied by destruction of red-blood cells, hiemolytic jaundice and black 
urine containing metha^moglobin. Even in this stage recovery takes 
place if the drug is stopped and the patient properly treated with 
injections of glucose and adrenaline. Asa rule the symptoms of 
poisoning appear in those whose liver is already damaged, but some 
patients are specially susceptible to it. 
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ATF.BR1N 

Not Official 

It is a dihydrochloride of an alkaliraino-acridine derivative. In yello w 
po wder wit h a bitt er tas te. Soluble in water forming like quinine fluore^cerTce 
undSTuTtrST-violot radiai^n. 

0,1 grm. (Vli grs.) or one tablet, three times a day for five days. 

Action and Tsks 

Its effect on human malaria resembles that of cjuinine, f e., it destroys 
all forms of benign tertian and quartan parasites. Therefore in the 
treatment of these two varieties of malaria, the choice bet>yeen them 
must be decided on other considerations than those of immediate 
therapeutic efiicacy for the clinical cure of a primary attack. Some 
eases of quartan are resistant to ({uinine while others are to atebrin. 
Therefore when one drug fails, the other Kshould be tried. For treat- 
ing primary attacks of malignant malaria the Malaria Commission 
of the League of Nations are of opinion that atehrin is very much 
more effective than quinine, but it has no value on the crescents. 
Although neither of these complies with the requiiements of a thera- 
pia mnfjna storilisans^ the Malaria Commission believe that it is not 
wise for general routine use that one of them should be preferred to 
other. In cases Avith severe vomiting or other complications which 
prevent oral administration, atebrin can be given hdravenoushj or 
intmmmcHlarhj, A suitable dose for intravenous injection is 0.3 
grm. (5 grs.) dissolved in 5 c.c. of normal saline. Hut the best plan is 
to give one* or t wo iiit ., ravenous i njections of quinine, followed by 

ora Lnse of nt^ brin. ' ' 

1 The usuapiTethod of treatment is to give three tablets (laily for 
Jnye days with a saline purgative in the morning. Sometimes it is 
‘given with 0.01 grin. (J gr.) of plasinochin in siibtertian malaria to 
destroy the crescents, but as mentioned before this should be done 
after the primary attack has been checked, and the two remedies 
^shoiild not bo given together, 

A valuable property of the drug is to prevent relapses, and it 
is largely used in chronic relapsing cases, it is a drug of^koke ^^lxen 
there is idios y n crasy -to-auinjiie and in cases of pzfijjxxftncy. Although 
r ecorii m end edTii black-Avater feveklt sliould be usedAvith caution in 
vievv of several recorded cases of inethaunoglobinuria. 

It is exci:ei£iLalpAvly and has been found in the urine even eight 
or nine days after tlie ekpifyTiTllie sca en-day cdufsel Its' presence 
in the urine^jdetected by adding sulphunc acid and heating w hen a 
-characteristic yelloAv colour forms, best seen by looking doAvn the 
test tube. 

Toxic action.— Toxicity though low i.s common when the dose is large. Gastro- 
intestinal symptoms with seven; yjain in the abdomen is commonly observed. 
Yollow staining of the skin Avith enlarged and tender liver was observed by the 
Avriter. Methccmoglobinuria has also been reported. Fatty degeneration of the 
liver and kidneys in dogs and cats was recorded by DeMello 

Class B : Antisyphilitics 

HYDRARGYRUM 

Mercury 

Syn. —Quicks liver . 

Source.— A liquid metal obtained from native mercuric sulphide. 
Characters.-^Sil very- white liquid, easily divisible into globules. 
Extrenaely mobile. Boils at 358« C. and solidifies at-39*5o C. Solulle 
in nitric acid, and in boiling sulphuric acid, 

B.P. Dose.--} to 3 grs. or 0 03 to 0-2 gria, Intramuscularlu,-^l to 
1 gr. or 0*03 to 0 06 grm. ^ ’ 
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Official Pbeparations 

1. Ii^ctio Hydrargyri, Syn,—Murcurial Cream.— 1 gr. of Hg. in 10- 
ms. B.P. Dose. 5 to 10 ms. or 0*3 to 0*6 mil. (intramuscular). 

2. Hydrargyrum cum Greta. Syn,~Grey Powder.—SS p.c. mercury* 
A greyish-blue powder. B.P. Dose. — 1 to 5 grs. or 0*06 to 0*3 grm* 

3. Pilula Hydrargyri. Syn.—Blue p.c. mercury. B.P. 

Dose.— 4 to 8 grs. or 0.25 to 0.5 grm. 

4. Unguentum Hydrargyri. Syn.—lUue Ointment, - 30 p.c. mercury. 

5. Unguentum Hydrargyri Gompositum. Syn,- Scott’s Ointment 
or Dre^winr/.— Contains 12 p.c. mercury. 

6. Unguentum Hydrargyri Nitratis Forte. Syn,-~-ljng, Hydrargyri 
Nitratis; Citrine Ointment,— Contains 6,7 p.c. mercury. 

7. Unguentum Hydrargyri Nitratis Dilutum.— 20 p.c. of the strong 
ointment of mercuric nitrate. 

Non-official Pkei’arations 

1. Injectio Hydrargyri Fortis. Stjn—01e?im Chierum ; Grey 0//.— Mercury 40, 
wool fat 26, liquid parafHn 70, Ifose.~0.0G to 0.12 mil or 1 to 2 ms. intramuscularly 
every eight days. 

2. Massa Hydrargyri, U. S. P. Sf/v.—Wue Mass ;Blae Mercury 33, oleate 
of mercury 1, glycyrrhiza powder 10, althea powder 35, glycerin 9, honey of rose 
32. Contains 32 to 34 p.c. of mercury. J)ose.—G grs. or 0.3 grm. 

3. Pilulse Colchici et Hydrargyri Composita. Syn.-Brddie’s Govt Pill, —D vy 
extract of colchicuim, 0.39; mercury pill, 1.04; corniioiind extract of colocynth, 
1.04; extract of rhubarb, 1.04; all in grins, for 12 pills; syrup of liquid glucose 
q.s. I)ose.—\ to 2 pills, 

4. Pilules Digitalis Compositaa, B. P. C. Syn— Guy's Pill : NJ*;nieyer s Pill.’— 

Powdered digitalis, squill in powder and mercury pill, each syrup- 

of liquid glucose, q.s. I)o.se.—l to 2 pills. 

5. Pilulse Hydrargyri cum Greta et Opii, B.P.C. Byn.~fTttfcln’fiso7i’s Pill.~Gve,y 
powder, 12 gr. : Dover's powder, 12 gr. ; compound powd(5r of acacia, 1 gr.;. 
syrup of liquid glucose, q. s. for 32 pills. Bose.—t pill. 

1IY1>RAKGYKI lODmiJM liUBKYM 

Eed Mercuric Iodide. Ilgl 2 

Syn.— Bin iodide of Mercury. Mercuric Iodide. 

Source and characters.— A scarlet- red powder, obtained by the 
interaction of aqueous solutions of mercuric chloride and potassium 
iodide. Solubility. Almost insoluble in water, but freely in solution 
of potassium iodide, 

B.P. Dose.— to gr. or 0*002 to 0 004 grm. 

Official Preparation 

1. Liquor Arseni et Hydrargyri lodidi. Syn. Donovan’s Solu~ 
<ton.— C'ontains 1 p.c. of each salt; or | gr. of each salt in 15 ms. 

B.P. Dose.— 5 to 15 ms. or 0*3 to 1 mil. 

Non-official Preparations 

1. Hydrargyri lodidum Flavum, U.S.P.-~y^//o«c Mercurous Todide.—A bright 
yellow, amorphous powder, contains not less than 99 p.c. of pure Hgl. Becomes 
greenish on exposure to light. Insoluble in water, alcohol and ether. Dose.— 
0*01 gm. or Ve gr. 

2. Hydrargyri lOdidum Viride. Syn,~Green Iodide of Mercury \ Protoiodide of 
Mercury.~\n greenish yellow, odourless and tasteless powder. Insoluble in 
alcohol, ether and water. Dose.—O.Ol to 0.06 gm. or Vb to 1 gr. 

3. Unguentum Hydrargyri lodidi Rubri, B.P. 1914.— Mercuric iodide 4 p.c. im 
benzoinated lard. 
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KYDRARGYRUM OliKATUM 

Mercuric Oleate 

Source and characters.— A light yollowisli unctuous substance 
obtained by triturating yellow mercuric oxide 20 gins., liquid paraffin 
5 gins, and oleic acid 75 gms. Heat to SO'* C. Contains equivalent of 
50 p.c. mercuric oxide. 

Official Pkeparation 

1. Unguentum Hydrargyri Oleati.— 25 p.c. 

HYRRARGYRI OXIBUM FI.AV1JM 

Yellow Mercuric Oxide. IlgO 

Source and characters.— An orange-yellow, amorphous powder; 
obtained by the interaction of aqueous solution of mercuric chloride 
nnd sodium hydroxide. Insoluble in water. Contains not less than 
99.3 p.c. of pure mercuric oxide. 

Enters into.— Hydrargyrum oleatum, ung. hydrargyii oleati. 

Official Preparations 

Oculentum Hydrargyri Oxidi.— 1 p.c. mercuric oxide. 

2. Oculentum Atropinse cum Hydrargyri Oxido.— Atropine 0.125 
p.c. ; yellow mercuric oxide 1 p.c. 

HYDRARGYRI PERCIILORIDYM 

Mercuric Chloride. IlgCh 

Syn.— (Corrosive Sublimate ; Pcrchloride of Mercury. 

Source.— Obtained by the direct combination of Mercury and chlo- 
rine. Contains not less than 99.5 p.c. of Hg(,'l.>. 

Characters.— Heavy, colourless or white, rhombic crystalline mas- 
ses, or a white crystailine powder. When heated, it fuses to a colour- 
less liquid, which on further heat volatilises as a dense white cloud. 
Soluble in 18 pavts of Avater, in 4 parts of alcohol (90 p.c.), in ether, 
and in glycerin. 

Incompatibles. — Alkalies and their carbonates, potassium iodide, 
lime water, tartar emetic, silver nitrate, albumen, load acetate, soaps, 
and vegetable astringents. 

B.P. Dose.— to 0.002 to 0.004 grm. 

Official Preparation 

1. Liquor Hydrargyri Perchloridi. — ,\5 gr. in 60 ms. or 0.1 percent. 
B.P. Dose.— 30 to 60 ms. or 2 to 4 mils. 

HYDRARGYRI SYBCHLORIDIJM 

Mercurous Chloride. HgCl 

Syn.— Calomel ; Hydrargyri Chloridum Mite, U.S.P. ; Siibchloride 
of Mercury. 

Source.— A salt obtained as a sublimate when a mixture of mercu- 
rous sulphate and sodium chloride is heated. 

Characters.— A dull Avhite, heavy, nearly, tasteless powder. Solubi- 
lity.— Iwaoluhln} in water, alcohol (90 p.c.), or ether. Volatilises when 
heated, 

^ B.P. Dose.— to 3 grs. or 0.03 to 0.2 grm. Intramuscular injec- 
tion.— J to 1 gr. or 0.03 to 0.06 grm. 
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Official Prfjparations 

1. Lotio Hydrargyri Nigra. Syn.-^Black \\ ash,~~0.1 p.c. mercurous 
•chloride. 

2. Injectio Hydrargyri Subchloridi. Syn.— Calomel Bijection.— 
Oontains 1 gr. calomel in 20 ms. B.P. Dose.— 10 to 20 ms. or 0.6 to 
1.2 mils. 

3. Unguentum Hydrargyri Subchloridi. Syn.— Calomel Oint- 
ment.— 20 p.c. calomel. 

N OX-OFFlCfAL Pr EPAR ATIOXS 

1. Pilula Hydrargyri Subchloridi Co. iSz/w.— P/7/.— ralomcl 12 grs., 
sulphurated antimony 12 grs., guaiacum resin 24 grs., gum acacia and traga- 
canth each gr., syrup of glucose q.s. for 12 pills. Dosa.—l to 2 pills. 

2. Pilulae Hydrargyri Chloridi Mitis Co., U.S.P. Cathariiccp Cow- 

ponUa\—Kxt. colocynth co., 8; calomel, 0; jalap resin, 2; gamboge, 1.5; all in 
gins., alcohol diluted y..s\ for 100 pills. Doso.—'H pills. 

3. Unguentum Hydrargyri Subchloridi Compositum, B.P.C. Syn— Calomel 

Cream \ Frophylaetir Mercurous chloride, 1 oz.; mercuric oxycyanide, 

1 d4 gr. ; wool fat, 1 oz. 175 grs. ; yellow soft paraffin, 1 oz. ; lirpiid paraffin, 2G2‘/2 grs. 


IIYDRAROYRIIJII AIIIIOJVIATUII 

Ammoniated Mercury. NH2HgCl 

Syn.— Ammonio-chloride of Mercury. White I’recipitate. 

Source. -Obtained by the interaction of ammonia and perchloride 
of mercury. White, heavy, odourless and tasteless powder. Insoluble 
in water, alcohol (90 p.c.), and ether. 

Ofe I ( 7 al P re par ATI ox 

1. Unguentum Hydrargyri Ammoniati. Syn.— White Precipitate 
Ointmetit.—^ p.c. ammoniated mercury. 

1IYI>RAR€;YRI oxycyaotriim 

Mercuric Oxycyanide 

Source.— Prepared by the interaction of mercuric o.xideand excess 
of mercuric cyanide in the presence of water. Oontaiiis not less than 
20 p.c. and not more than 22 p.c. of HgO, and not less than 77 p.c. and 
not more than 79 p.c. of Hg ((^N).> 

Characters.— A white crystalline powder. Soluble in 18 parts of 
water, solution alkaline to litmus. 

B.P. Dose.-— ,V to I gr. or 0.005 to 0.01 grm. (intramuscular) ; 
0.01 grm. or J gr'. (intravenous). 

Additional Nox-offictal Preparations of ^Iercitry 

1. Hydrargyri Benzoas.-A white orystalline powder. Dose.—^ha to Vm gr. For 
hypodermic injection in solution which should be prepared fresh. Hydrarg . 
Benzoas 1 grm., Sodium Chloride Va grm., Water 100 grm. 

2. Hydrargyri Succinimidum.— A soluble preparation us(*.d for hypodermic 
injection. Dose.—^U to */» gr. Solution generally used is Succinlmide ‘/4 gr.. Cocaine 
Nitrate */« gr., Aqua 12 ms. J)ose.—G to 12 ms. for an injection. 

3. Hydrargyri Lactas.— Very soluble and non-irritant. Contains 65 p.c. of 
mercury. Do8e.—V» gr. in 15 ms. of water (hypodermically.; 

4. Hydrargyri Salicylas, U.S.P.— A white powder slightly soluble in water. 

Powerful antiseptic and antisyphilitic. For syphilitic sores, as ointment or 
•dusting powder. Dose, 0.06 gra. or 1 gr. twice a week as injection. 



448 PHAEMAOOLOaY AND THERAPEUTICS 

6. H vdrarcnrri Tmn aB.— A green tasteless powder decomposedby weak alkalies 
setting free globules of mercury. Rapidly _absorbed from the intestine wi thout 
the disa greeable sy rnm oms of mercurial s, and pro ducing best results in sy philis > 
Dose.— 1 to 2 grs. or 0*0^ to 0*12 grm. in pill. ^ 

6. Nov|b8iirol. Syn.—Merhaphen.—K double salt of sodium mercurichlorphenyl 
oxylacetate with diethylbarbituric acid. Contains 33.9 p.c. of Hg. Valuable in 
H nori g.1 cirrhos is, ascitp^ and c ardiac when it is more effective than digitalis 

or purin derivatives. In ascites it is generally gi ven in combination wit h 
a mmonium chlorid e, the latter being given by the inoilth from ^to 6 grms. daily* 
Ammonium cliloriSe reduces the alkali reserve in the blood, and helps to x)roduce 
a cido sis. No vasui -ol is more effective when used after the patient had taken 
sufficient ammonium chloride to render the urine acid. Whit e cry stalline 
powder, odourless, soluble in water, with slightly alkaline reaction. A powerful 
diuretic. Cont ra-indicated in acute n e phritis and enteri tis. 

Dose.—K^ a" diuretic or antTsyi^ilitic, 0.5 to 2 c.c. of 10 p.c. solution, intramus- 
cularly or intravenously, once or twice a week. 

7. Salyrgan.— A complex synthetical mercurial compound. A 10 p.c. solution 
of a sodium salt of mercury salicylamide*0-acetate Clinically used in 

and as diuretic, commencing with 0.5 c.c. and then working up to 2 c.c. or 3 c.c. 
intrarenously, once*or itoice a week. In oedema, ascites effusions. Host 

effects arc seen in dropsies due to cardiac and cardio-renal disease. Novasurol 
of tjen causes dia rrhoea, but th us does not . May be used intramuscularly witli 
almost the sanie insults. Diuresis begins after 1 to 4 hours, usually within (> 
hours. Rest given in the morning. Administration of ammonium chloride 0 grm* 
daily gives better results. It is relatively non-irritating and gives better results 
than novasurol. Little or no effect is observed in localised oedemas. 

8 . Tie^tsX.—Hydrorymercurijyroponalamide of orthoacetylojryhenzoic acid 

Action similar to salyrgan when given by intramuscular injection. Diuresis 
begins within two hours of administration. In 7iephriiis oedema of cardiac 
and renal origin, and also in pleural effusion. Non-toxic. Dose.—], mil or 15- 
ms. containing 0,035 grm. or */a gr. of mercury. May be repeated after six days. 

9. Metaphen.-4-Nitro 3: 5-nisacetoxymercuri-2-crcsol. Contains 59*08 p.c. 
mercury. Incompatible with acids and alkaloids. Does not precipitate proteins 
or act on instruments. Used for sterilisation of skin, instruments and hands. 
More potent than corrosive sublimate. Usual strength is 1 in 5000. 

10 . Mer euro chrome “ 220 ”. Syn.—Dihromo-hydrojcy-mercnry Fluorescein.— In 
irridoscent green scales. Soluble in water. Contains 23 to 24 p.c. of mercury. 
A non-irritating antiseptic, largely used in gefiito^ui'inary practice in 1 to 2.5 p.c. 
solution. Said to be valuable in refractory cases of cystitis, pyelitis, etc. Used 
intravenously acts as a powerful m inary antiseptic during excretion. A Va to 1 p.c. 
solution as injection in gonorrlKua. A 2 p.c. solution of acetone-alcohol-water 
mixture has been advocated for sterilisation of the skin before operation. Use 
has been suggested in B. coli infection. 1 p.c. solution in conjunctivitis, ophthalmia 
neonatofum. o,nd blepharitis , As an internal antiseptic it has been used in pue 7 ’~ 
peral sepsis, meningitis and septicaemia but the results have been disappointing,, 
•the dose being 15 to 20 c.c. of Ip.c. solution in freshly distilled water. Dose.— 
Intravenously, 0.003 to 0 005 grm. per kilo of body weight in 0*5 p c. solution. 

Pharmacology of Mercury and its Salts 

Externally . — Metallic mercury and its salts are absorbed 
by the unbroken skin and may be administered either as 
an inunction or by fumigation. They enter easily through the 
hair and sebaceous follicles as an oxide or a chloride in 
combination with the fatty acids of the sebaceous glands. 
On the denuded or mucous membranes, they produce the 
following definite actions (1) All mercurials are antiseptics 
and disinfectants, more specially the corrosive sublimate 
which is one of the most effective of all mercurials, since 
it dissociates easily and gives the maximum concentration. 
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of mercuric ions which produce the antiseptic effect. The 
chloride being soluble in lipoids penetrates into bacteria 
more easily and is a stronger antiseptic than the sulphate^ 
nitrate and acetate of mercury. In dilutions of 1 in 500,000 
the chloride prevents the growth of and in 1 in 25,000 
destroys ordinary bacilli. The ammoniate, nitrate, oleate 
and oxide destroy animal parasites, and are valuable para- 
siticides. (2) Weak solutions of corrosive sublimate to 
i gr. in 1 oz.), mercurous and many mercuric ointments 
are antiphlogistic, astringent, stimulant and resolvent. (3) 
Stronger solutions, as the acid nitrate and the perchloride, 
cause inflammation and the concentrated ones sloughing. 

The usefulness of mercurial salts as germicides is limited. 
I They are precipitated by proteins, they are irritants and 
' have an injurious effect on tissue, and are poisonous when 
absorbed. It is customary to add some sodium or ammonium 
chloride to prevent precipitation and to reduce their irritant 
effect. These form double salts which arc less dissociated 
and therefore less active. Hydrochloric acid and tartaric 
acid are also used for the same object. 

The bactericidal powder of mercurials depends upon the 
concentration used, and whereas they act rapidly in high con- 
centrations, they require longer time in dilute solutions. 
Thus while corrosive sublimate kills typhoid bacillus with a 
dilution of 1 in 100,000 in 24 hours, it takes 22 minutes w ith 
1 in 20,000 and 2^ minutes with 1 in 1000. Its action is 
X)robably due to adsorf>tion, consequently sullicient time 
must be allowed to enable the drug to penetrate into the 
bacteria before they are killed. 

Mercury arrests movements of the white blood-corx)uscles 
and prevents supx)uration. The ointments reduce swellings 
and promote absorption of subcutaneous effusions. 

Infcrnalhj. Gastro-intestinal tract. — Mercurial salts 
affect the mouth, gums and salivary glands, causing saliva- 
tion and stomatitis. This is not the result of direct local 
action but takes x^lace during the process of excretion by 
the salivary glands, for it occurs whether mercury is given 
by the mouth, subcutaneously or as inunction, and since the 
saliva contains the metal, it has a metallic taste. The 
salivation is due to parasympathetic stimulation (Meyer and 
Gottleib), .and is an important and earliest symx)tom of 
excessive therapeutic use and of chronic poisoning. 

Most of the preparations of mercury pass through the 
stomach unchanged and produce very little effect here, 
although taken in large doses, as in cases of acute poison- 
ing, there is congestion and even hremorrhages. In the 
intestine they form some compound with albumin. But 
only a small portion of calomel enters into this combina- 
tion, as quite a large portion of it can be recovered from the 
stool in an inorganic form. In the duodenum and upper 
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part of the small intestine, insoluble mercury, such as grey 
powder, blue pill and calomel irritate the intestines to 
increased peristalsis beginning in the duodenum and extend- 
ing through the whole length of the gut and diminish the 
absorption of fluid. As a result of this action the contents 
are hurried down so rapidly that the bile is not reabsorbed 
as happens normally, consequently the stools are dark green 
(calomel motions). X-ray examinations have shown that 
generally both the small and large intestines are stimulated. 
Mercurials are therefore purgatives. But the soluble 
preparations, or those salts which become soluble in the 
stomach, are too irritant to the stomach to be used as such. 
The stools are usually soft and there is no pain or straining. 
The purgative action is greatly helped by salines given a 
few hours later. If the dose is insuflicient, or if it fails to 
produce purgation, or sometimes from idiosyncrasy, mercury 
may be absorbed producing constitutional symptoms, but is 
afterwards re-excreted into the bowels as sulphide. 

Mercurials are often credited with some disinfectant 
action in the intestine. They limit decomposition of food, 
and retard putrefactive changes in the duodenum and 
intestine, and check flatulence. The disinfectant action, 
if any, is very slight and possibly is the rusult of the purga- 
tive action which removes the decomposing ftecal mass. 
Large doses may favour bacterial growth by diminishing, the 
intestinal resistance. They have little effect on unorganised 
ferments of digestion. 

Liver. — Mercurials do not increase the amount of bile 
formed in the liver, although some bile appears in the stool. 
They aid excretion of bile already formed and are indirect 
cholagogues. The green calomel stools have been ascribed 
to the antiseptic properties of mercury checking the growth 
of bacteria in the gut, and so preventing the normal con- 
version of bile pigments into stercobilin. Since the green 
oolour occurs in the absence of bile, some attribute it to the 
presence of sulphide. After a brisk mercurial purgative 
there is improvement of portal circulation and the condition 
of the liver improves. 

Blood and circulation. — Mercury has very little direct 
effect on the heart and vessels, and the changes observed in 
the pulse in acute poisoning are really due to shock. In 
chronic poisoning they are the result of cachexia and 
malnutrition. Continued long in small doses, mercury not 
only increases the number of red cells, but increases their 
hsemoglobin. In this sense it may be considered as a tonic. 
In large doses it causes anaemia ; but how far these effects 
are due to the improvement or impairment of digestion, or to 
the action on the blood itself, is not known. 

Kidneys. — Calomel, or sometimes blue pill, in 3 to 5 gr. 
doses, occasionally acts as a diuretic, specially in the 
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presence of dropsy. But salyrgan and novasurol are more 
efficacious than other mercurial salts. They increase glomer- 
ular filtration aud act on the tubules and diminish the re- 
absorption of fluids. The best results are seen in cardiac and 
cardio-renal diseases, and often give better results when 
digitalis has failed. Diuresis starts within 0 to 8 hours. 
When purging follows the use of mercurials less diuretic 
effect is observed. Since mercury is a protoidasmic poison 
and is concentrated in the kidney, large doses produce acute 
nephritis and necrosis of the epithelium of the tubules, 
congestion and acute inflammation of the glomerulus. These 
effects are more common with soluble preparations than 
with insoluble salts as they do not accumulate in sufficient 
concentration in the blood to i)roduce them. Calomel, or 
blue pill is often used in combination with digitalis and 
s(piill in the form of Guy’s j)ill. (Seepages 258 and 265.). 

Absorption and elimination.— Mercurials are freely 
absorbed from all surfaces, and after absorption they dis- 
appear rapidly from the blood and are deposited in the 
different organs, chiefly the kidneys, the intestinal walls, 
and the liver, probably in the form of albuminate. From 
these depots mercury may bo mobilised for several months 
even after the stoppage of the drug. It begins to be ex- 
creted within a few hours of its administration, and may 
last for several days after a single dose. It is excreted 
chiefly by the kidneys, and also by the cjccum and colon. 
The organic compounds are eliminated mainly by the 
kidneys, while the inorganic compounds by the ftcces. The 
elimination is very slow. Therapeutic administration does 
hot as a rule produce an excretion of more than 10 mg. 
of mercury daily by the kidneys. Whenever the daily 
excretion is above this, the kidneys suffer injury. The 
concentration of mercury in the kidneys is higher than in 
the blood. It is also excreted by the saliva, sweat, milk, 
gastric juice and bile, but a large portion is reabsorbed from 
the intestine which makes the quantity excreted in the 
faeces variable. It has been traced to the feetus through the 
placental circulation. 

Specific action. —Mercury is specific in syphilis, specially 
in the primary and secondary stages. This is due to its 
action as a parasiticide for Spirochmta pallida^ for mercury 
in 1 in 20,000 destroys spirochfcta in test tubes. It is not 
possible to estimate the exact amount present in the tissues, 
but probably it acts in very great dilutions, and is a valuable 
chemotherapeutic agent in the treatment of syphilis. It has 
no lethal effect on other protozoal infections like malaria or 
sleeping sickness. 

Toleration.— Age, sex, and idiosyncrasy greatly modify 
the action of mercurials. Children as a rule bear mercury 
better than adults, and males better than females. Patients 
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suffering from granular kidneys, scrofula, scurvy and 
malarial cachexia are peculiarly susceptible to this drug. 
Some are very susceptible to it so that a very small dose 
may cause salivation. Pregnancy is no bar to the adminis- 
tration of mercury. 

Acute toxic action. — This is generally due to accidental or suicidal 
swallowing of tablets or solutions of perchloride, and has been 
known to follow' the retention of strong solution used as uterine or 
vaginal douches. If a strong solution is taken there is local corrosion 
of the mouth, oesophagus and stomach with abdominal pain, vomiting 
purging and the passage of serous or bloody stools ; salivation, 
metallic taste, burning and an ashy discoloration of the month and 
pharynx. Congestion of the stomach and small hemorrhages, 
hypersemia, redness and swelling of the mucous membrane, develop- 
ing into necrotic surfaces and ulcers along the folds are observed 
chiefly in the caicum and colon, the small intestine almost entirely 
escaping. Mercurial stomatitis develops within 24- hours. The urine 
becomes albuminous and bloody with casts. V^ery soon anuria 
follows with delirium, coma, collapse and death. In a recent case 
haematemesis and meloena with anuria were prominent symptoms 
before death. Very little effect is observed on the nervous system 
and the intellect remains clear to the end. 

Treatment.— White of several eggs should be given immediately 
so as to form a non-corrosive albuminate, followed by immediate 
lavage of the stomach. After this a pint of milk may be introduced 
into the stomach which may bo removed by lavage if vomiting 
continues. If the stomach permits, early feeds of milk alternating 
with potassium bitartrate mixture are useful. Sodium hypo])hos- 
phite, 1 gm ; water, 10 c.c. and hydrogen peroxide 5 c.c. jier 0.1 gm. 
of mercuric chloride is more effective (Sollmann). Sodium thiosul- 
phate intravenously has proved of no value Irrigation of the colon 
morning and evening is also advisable. This is continued until no 
mercury is found in the urine on two successive days. The use of 
alkalies gives the best protection against development of tubal 
nephritis. If the anuria is not overcome, copious fluid injection may 
lead to pulmonary fedema. 

Chronic toxic action, Hydrargyrism or Mercurialism. — This is now 
rare, but occurs occasionally either as the result of accident or mal- 
praxLs, and among workers in mercury. The tirst indications of 
mercurial poisoning are fVetor of the breath and soreness of the gums 
(the medicinal administration of mercury should not go further) soon 
followed by a disagreeable metallic taste ; swollen, red, spongy 
gums, bleeding on the least touch ; and increased salivary discharge. 
The appetite disappears, there is a feeling of weight and discomfort 
in the stomach, with nausea, colicky pain and diarrha^a. Skin erup- 
tion often appears even when given by the mouth, though more 
common when used as inunction. These symptoms increase, the 
tongue becomes furred and swells, the tonsils and pharyngeal glands 
enlarge, there is swelling and tenderness of the parotid and submaxil- 
lary glands, the teeth get loosened, the gums recede and become 
ulcerated, the saliva gets thick and viscid,' and pours out of the mouth, 
fever and depression set in. If the dose is l-arge and long continued 
these symptoms are aggravated, and end in the falling out of the 
teeth, ulceration and abscess of the mouth, necrosis of the jaw-bones, 
great prostration, amemia, emaciation, repeated haemorrhage, and 
death. 

Protracted exposure to a moderate degree of mercurial vapour 
produces a different train of symptoms generally known as mercurial 
paralysis. Besides the cachectic symptoms there are muscular 
tremors, first beginning at the face, then invading the arms and the 
legs, extreme weakness of the affected muscles; mental weakness, 
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and functional disturbance of special sense. These tremors increase 
by attempts at voluntary movement, i.e., they are “intention tremors.’ 
A condition known as mercurial erethismus, is characterised by 
hyper-irritability, restlessness, timidity or shyness, muscular weaknes, 
or sleeplessness. Delirium with transitory hallucination may appear. 

Metallic mercury vaporises even at the ordinary temperature and 
may produce poisonous effects even though the evaporating surface 
be small if the emanations from it continue for any length of time. 

Several cases are on record in which mercurial cachexia has 
resulted from vaporisation of the mercury with wliich the backs of 
mirrors are coated. 

TllERArEUTlCS OF MEUCURY ITS SALTS 

The theraiieutic uses of mercury and its salts arc four- 
fold : exfermillfi, they are (1) antiseptic, (2) antiparasitic ; 
and hifernalhj, (3) antisyphilitic, and (4) cathartic. 

Ejctcv'nalhj . — As an antiseptic, cyanide and perchloride of 
mercury are used, but the solution of the latter is largely 
employed for disinfecting purposes, as well as in surgical 
and obstetric jiractice. A solution of oxycyanide 1 in 6,000 
to 1 in 10,000 is useful for washing out the bladder and 
urethra in gonorrhaa, while a lotion of 1 in 6,000 is used in 
ophthalmic work. As it does not attack metals the lotion can 
be used for instruments (1 in 200). A lotion of perchloride 1 in 
1000 is strong enough for washing Infected rooms, furniture, 
articles, linen, the surgeon’s and gynaecologist’s hands, the 
parts to be operated upon, and for moistening dressing, 
towels, wool, etc. A lotion (1 in 10,000) may be ordinarily 
used for washing wounds and ulcers, but the former strength 
can be advantageously employed if they are foul or of 
syphilitic origin. In obstetric practice a solution of 1 in 
6000 is the strength ordinarily used for irrigation of the 
vagina and uterus, hut its strength requires to be diminished 
to 1 in 10,000 if used continuously for any length of time. 

The following are the disadvantages of perchloride of 
mercury as a disinfectant: — 

(1) It is very poisonous to man, 

(2) It corrodes metals. 

(8) It combines with albumin — forming an albuminate, 
on which account it is not good for the disinfection of fteces, 
unless an acid is also present. 

As a parasiticide. — Citrine, oleate and white precipitate 
ointments and perchloride lotion (1 to 2 grs. in 1 oz. of water) 
are employed to destroy the fungus of tinea, such as of ring- 
worm, mentagra, and favus; and animal parasites, such as 
the various kinds of lice and their nits, and the Acarus scahei. 
The red oxide or citrine ointment is very effective in tinea 
<5iliaris. The oleate is a useful application in pityriasis 
versicolor. 

As a remedy for pruritus.— Blue ointment, calomel oint- 
ment (1 dr. to 1 oz.), and black wash relieve the distressing 
itching of many skin disease, such as urticaria, prurigo, 



464 PHAEMACOLOGY AND THEEAPETJTICS 


pruritus ani, psoriasis, lichen, pityriasis of the scalp and 
eczema. If applied with care and not to a large area, there 
is very little danger of salivation. 

As a stimulant and promoter of absorption.— The 
liniment and the various ointments, such as oleate, red preci- 
pitate, Scott’s and red iodide are used for dispersing glan- 
dular enlargement, as buboes ; and for promoting the 
absorption of inflammatory products, as in chronic joint 
disease, chronic peritonitis and periostitis. Eed iodide of 
mercury ointment is a good application for goitre, especially 
if the patient be made to sit in the sun or before a lire im- 
mediately after the application has been made. 

As an antiphlogistic. — Diluted citrine ointment if applied 
over whitlows and boils and then covered with plaster 
rapidly causes them to abort. Mercurial ointment is useful 
in onychia and paronychia. A ten minutes’ application 
followed by a poultice every hour cuts short the inflamma- 
tion. 

As a specific. — Mercurial ointments and black wash are 
always prescribed for dressing over chancres and other 
syphilitic sores. Black wash is an unirritating application, 
when the sores are kept wet with a bit of lint soaked in it. 
Nothing is so good as to wash all suspicious sores with a 
perchloride lotion (1 in 500). A cyanide of mercury lotion 
(6 to 15 grs. in water 1 oz.) is a good local application to 
syphilitic sores. Besides their use in syphilitic sores, they 
are of great service in all varieties of skin diseases, originat- 
ing from syphilis. It should be borne in mind that in all 
syphilitic sores the local application must be combined with 
internal administration of anti-syphilitic remedies like bis- 
muth, mercury or arsenic. 

Eye. — Mercury is used in certain diseases of the eye, e,cj, 
in conjuctivitis, blepharitis and keratitis. For this purpose 
oculentum hydrarg. oxidi is generally used. Finely powdered 
calomel is also aj^plied locally in syphilitic and other alfec- 
tions of the eye (phlyctenular ophthalmia). When applied 
in this way potassium iodide must not be simultaneously 
administered internally, otherwise it will appear in the 
lachrymal secretion and then, mixing with the calomel, will 
produce an iodide of mercury, and violent inflammation of 
the eye will be the result. 

Internally. Gastro-intestinal tract. — Local syphilitic 
sores in the mouth soon heal under the use of the perchloride 
mouth-wash (perchloride 4 grs., acid, hydroch. dil. 10 ms. in 
water 10 ozs.). Vomiting in infants whether occurring 
immediately after feeding or at other times is stopped by 
grey powder in ^ gr. or ^ gr. given every two or three hours. 
Infantile diarrheea whether acute, subacute or chronic, 
with clay-coloured, offensive, or dark green, or slimy, or 
ourdy, stools, soon yields to small doses of calomel or grey 
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powder. In infantile cholera, the vomiting and purging 
are soon arrested by an hourly dose of grey powder (i gr.), 
while fractional doses of calomel (f to gr.) have been 
found useful in the early treatment of cholera when given 
every hour till the colour of the stool alters. Cases of 
obstinate hiccough have been checked by small doses of 
calomel. Blue pill or calomel is given as a purgative, but 
it should not be prescribed to habitual opium-eaters, or to 
a patient under opium treatment, for fear of absorption and 
constitutional symptoms. In every case, it is a good plan 
to follow the mercurial by a saline aperient. Calomel or 
grey powder in small doses or as a purgative clears the 
thickly coated creamy tongue of many acute diseases. 

In biliousness or hepatic derangement due perhaps to 
free living, a dose of blue pill or calomel at night, followed 
by a dose of compound senna mixture, or Seidlitz powder 
or compound liquorice i)owder next morning, produces 
excellent results. 

Inflammatory diseases. — Few now prescribe mercury 
in acute inflammatory diseases, except in iritis, but there 
are many who yet use it in meningitis and inflammation 
of the serous membranes in conjunction with iodides. 

Dropsy and ascites. — Calomel given several times a day 
acts as a diuretic in cardiac dropsy. Its eflicacy is greatly 
increased if combined with digitalis and squill, as in Guy^s 
pill (see page 258). It benefits, though temporarily, ascites 
due to cirrhosis of the liver. It should not be given in renal 
dropsy. Recently novasurol and salyrgan are widely used as 
diuretics in ascites and in cardiac and other dropsies with 
better results. An initial dose of 0.5 c.c. of a 10 p.c. solution 
is first given to test the tolerance of the patient. Subse- 
quently 1 to 2 c.c. is given once or twice a week. Salyrgan is 
less toxic than novasurol, although given intramuscularly 
may also cause local necrosis. 

Syphilis. — All recent investigations tend to establish 
even more firmly the importance of mercury in the treatment 
of syphilis, and without underrating the value of the organic 
arsenical preparations in the treatment of this disease the 
fact remains that we cannot do without mercury. It is 
true that in these modern days injections of various salts, 
soluble and insoluble, have somewhat replaced oral method 
of administration, as in this absorption is uncertain and 
there is a great liability to gastro-intestinal disturbance. 
But if a patient cannot be kept under the close supervision 
which the treatment by injection or inunction necessitates, 
then oral administration is of value. Its efficacy is more 
marked in primary and secondary syphilis, but opinions 
differ to its efficacy in tertiary syphilis. The administra- 
tion should be started as soon as the disease is diagnosed, and 
it is now recognised that the chances of success are greater 
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the earlier the treatment is commenced. By whatever method 
it is administered mercury tends to produce cumulative 
effects, therefore in the treatment of syphilis there must 
be periods of rest when the patient should not get any 
mercury. It is customary to stop treatment for a month 
after a period of four to six weeks. During this period the 
mercury stored in the tissues is gradually liberated and 
excreted. Mercury is also valuable as a j^^'ophyJactiCy for 
this purpose calomel 33 p.c. with lanoline ; or oxycyanide of 
mercury 0.66 G., glycerin 50 c.c. and water to 500 c.c., heat- 
ed in a water bath for 1 hour, may be applied as inunction 
into the part exposed. To be effective the application should 
be made within 4 to 5 hours after exposure. But its thorough 
application by women is impossible. For the treatment of 
syi)hilis mercury may be administered by the following 
methods 

1. By the mouth. — This is by far the most convenient 
route, but it is rather dilhcult to administer sufticient 
mercury on account of its effect on the digestive tract and 
purgation which causes the absorption to be irregular. The 
preparations used by this route are innumerable. Blue pill, 
grey powder, and calomel are generally used, but being 
insoluble they arc liable to bring on diarrluea, therefore in 
the routine treatment opium is given with it. Proto-iodide 
and sublimate are probably the most reliable remedies given 
internally. Dupuytren’s pills are an example of the use of 
perchloride of mercury, each pill cotains ITydrarg. Perchlor. 
i gr., Ext. Opii ^ gr., Ext. Guaiaci § gr. The dose may be 
gradually raised avoiding salivation and always remember- 
ing variation in toleration. The mouth must be kept 
clean during the treatment. It is better to use the proto- 
iodide in the early secondary and keep the sublimate for 
the late secondary and tertiary stages. With the sublimate 
gastric intolerance is frequent but salivation is not marked, 
with the proto-iodide gastric intolerance is infrequent but 
stomatitis is more common. 

2. By the rectum . — Mercurial suppository is used for local 
action. 

3. JFumigation . — Volatilised calomel is administered by 
this method, simultaneous diaphoresis induced by steam 
helps its action. It sometimes causes great weakness and 
prostration. It is not used now a days. 

4. Inunction , — By rubbing blue ointment, liniment or 
oleate of mercury into the skin mercury can be rapidly 
introduced into the blood. The inner surface of the thigh or 
the axilla is a suitable spot for inunction. This method is 
specially useful for the treatment of young children ; 20 to 
60 grs. of blue ointment may be rubbed in nightly or every 
other night. The site of rubbing should be varied for fear 
of local irritation. The German ointment (1 of Hg. in 3) is 
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no doubt superior to the B.P. preparation, but much of the 
success of the treatment of syphilitic cases at Aix is due 
probably to the superior climate of the place and the regu- 
lated life of the patient. The advantage of this method is 
that digestion is not disturbed, but it is dirty and dis- 
agreeable and special skill is required to avoid cutaneous 
irritation. By this method sufficient can be introduced to 
produce saturation of the system in about two weeks. 

5. Endermically , — Calomel is dusted over raw blistered 
surfaces or ulcers, or mercurial lotion applied. Mercury may 
thus be absorbed. 

6. Injection . — Tliis may be infraimions or intramuscular. 
Where a very quick eifcct is desired and in cases where 
organic arsenical preparations are undesirable the intra- 
venous injection of 1 c.c. of 1 p.c. solution of the perchloride 
every other day has been suggested, but these tend to 
])roduce librosis which precludes the use of the vein for 
future injection, besides the risk of embolism and production 
of toxic symptoms. Only one-third of the maximum dose 
tolerated intramuscularly can be given intravenously 
without producing toxic effects, therefore the dose is less, 
but since mercury is excreted more rapidly when given by 
this route these injections require to be repeated more 
frequently. Oxycyanide is more suitable for intravenous 
use (gr. ^). But there is no evidence that a sufficient con- 
centration of mercury can be produced in the blood by this 
route. As regards intramuscular injections the jjreparations 
may be soluhle or insoluble. The advantages of the soluble 
preparations are that being more speedily absorbed their 
effect is more rapid and the exact quantity absorbed is 
known. The disadvantage is that rapid absorption means 
frequent injections either daily or on alternate days. The 
advantage of the insoluble x)reparation is that a large dose 
of mercury is put in, which usually suffices for a week, and 
that from these “depots’’ the mercury continues to be 
absorbed for some w eeks. On the other iiand the disadvan- 
tages are — accuracy of dosage is imi)ossil)le, toxic symptoms 
may continue long after suspending treatment by absorption 
from the above mentioned “depots’*. The injection is made 
deep into the gluteal muscle. 

Amongst the soluble salts thus in jected are the perchlor- 
ide ^ gr. dissolved in 17 ms. of distilled w\ater, to which a 
little sodium chloride ^ gr. is added ; or the mercury binio- 
dide or the oxycyanide in strength of I gr. The most power- 
ful and undoubtedly the most effective of the insoluble salts 
is calomel. Formerly “Grey oil.” was used, but this has 
been replaced by Calomel Injection and Mercurial Cream. 
These possess the following advantages, visi. - 

(1) They are painless. 

(2) They are absorbed slowly and slowly excreted. 
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(3) They are less likely to produce stomatitis and 
gastro-intestinal irritation. 

(4) The therapeutic effects are more lasting. 

Intraspinal injection of mercurialised serum has been 

advocated for the treatment of cerebrospinal syphilis. It 
is prepared by adding 1 c. c. of 0.13 per cent, mercuric 
chloride to 12 c. c. of normal human or horse serum, heating to 
50®C. for one-half hour, when a clear solution is formed. This 
dose is injected by gravity at body temperature. Tlie cerebro- 
spinal fluid is flrst withdrawn till its j^ressure is 30 mm. 

Caution.— Unless appetite and digestion are good mercury 
should not be given by the mouth. Weak, anfemic and 
scrofulous subjects, and those suffering from kidney disease 
cannot bear mercurials. For fear of absorption it should 
not be employed over a large area. Concentrated solutions 
should not be used as injections into the vagina and uterus. 

Prescribing hints. — As a purgative mercury is usually 
prescribed in the form of either calomel or blue pill. They 
may with advantage be used at bed time to be followed by 
a saline, either black draught, Epsoui salts, Glauber’s salt, 
or Seidlitz powder. Grey powder in fractional doses is a 
valuable remedy for children’s dyspepsia. I'or the treatment 
of syphilis mercury is genei’ally given by the mouth either in 
solution or in the form of a pill and considerable quantity 
can be absorbed from insoluble compounds when given by 
the mouth. Grey powder is generally used in 1 gr. doses. 
To prevent looseness of the bowels it may usefully be com- 
bined with the same quantity of Dover’s powder. This com- 
bination may be given in the form of pills, powder, or tablets. 
The administration of mercury should be stopped, or the dose 
reduced as soon as the patient begins to complain of sore- 
ness of the gums. Inunction is best suited for children, and 
hot baths aid absorption and elimination of mercury. The 
oxycyanide should not be used with potassium iodide. When 
mercury is not tolerated by the mouth the best method 
is the injection, and the official injections may be used for 
the purpose. Being insoluble they are less painful, and as 
the absorption is slow the injections are given less frequent- 
ly, once or twice a week. As a diuretic mercury is given in 
the form of Guy's pill, or as injections of novasurol or 
salyrgan. 

For external use the oleate is a very useful preparation 
and is non-irritant. The white precipitate ointment is a 
valuable antiparasitic and may be used diluted with equal 
parts of boric ointment. The student should remember that 
Liquor Hydrargyri Perchlor. is incompatible with alkalies, 
and when combined with carbonate of ammonia it forms an 
insoluble precipitate of ammoniated mercury, which is less 
Xmisonous and can be dispensed suspended with mucilage and 
a ‘‘Shake the bottle” label used. With potassium iodide it 
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forms potassium mercuric iodide. If however the carbonate 
of ammonia be added after this combination no precipitate 
of ammoniated mercury is formed. With tannic acid or subs- 
tances containing it, salts of mercury form insoluble tannates. 

CARBOXAf^ 

Bismuth Carbonate 

Syn — Bismuth Oxycarhoiiate ; Bismuth Subcarhonate. 

Source— Obtained by the interaction of bismuth nitrate and a 
soluble carbonate. 

Characters— A Avhite or cream y-Avhite powder; odourless and 
tasteless. Insoluble in water, completely soluble with elfervescence 
in nitric and hydrochloric acids. 

B.P. Dose.— 10 to 30 grs. or 0.6 to 2 grm. 

Official 1’keparation 

1. Trochiscus Bismuthi Compositus.— 21 gr. in each. 

BB^MLTllI SAMCYI.AN 

Bismuth Salicylate 

Syn.— Bismuth Subsalicylate. 

Source. — Ol)tained by the interaction of solutions of bismuth nitrate 
and sodium salicylate. 

Characters.— A white or nearly white, amorphous j)owder ; odour- 
less and tasteless. Insoluble in water. 

B.P. Dose.— 10 to 30 grs. or 0.6 to 2 grm. By intramuscular injec- 
tion :— 1 to 2 grs. or 0.06 to 0.12 grm. 

Official Pkbpakatidn 

1. Injectio Bismuthi Salicylatis. — Contains 2 grs. of bismuth sali- 
cylate in 20 ms. B.P. Dose. -10 to 20 ms. or 0*6 to 1.2 mils intramus- 
cularly. 


BISMIITIIUM PBAECIPITATl B 

Precipitated Bismuth 

Source.— Obtained by the reduction of a solution of bismuth 
trichloride in hydrochloric acid by means of hypoi)hosphorous acid. 
Contains not less than 98.5 p.c. of metallic bismuth. 

Characters.— A dull grey powder. Easily diffusible in water. 
Insoluble in Avater. 

B.P. Dose.— I V to 3 grs. or 1 to 0.2 grm. intramuscularly. 

Official Pkepakation 

1. Ixyectio Bismuthi.— Contains 0.2 grm. in Imil; or 3 grs. in 15 
ms. B. P. Dose.— 8 to 15 ms. or 0.6 to 1 mil intramnscnlarly. This is 
known' under the proprietory name of Bismostab, 

Non-official Prefauations 

1. Pasta Bismuthi et lodoformi. 6>i.-B.LP.P.-lIix bismuth subnitrate 1, 
iodoform 2, and stir in liquid paraffin 1 or q.$, 

2. Insttfflatio Bismuthi et Morphina. Syn,— Ber tier's Smtff.—Bis. Subnitrate 
180, Morph. Hydrochlor. 1, Powdered Gum Acacia 60. Mix. Useful in coryza, 
A pinch each time till the nostrils are cleared. 
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3. Pulvis Bismuth! Co., N. H. L— Bismuth carb. 1, sod. bicarbonas 1, heavy 
magnesium carbonate 3, prepared chalk 3. For intensive treatment of gastric 
and duodenal ulcers. Dose.—^h toaspoonfiil in a little water. 

4. Liquor Bismuth! et Ammonii Citratis, B.P.C.— Bismuth subnitrate, 70 ; citric 
acid, 52; dilute solution of ammonia, q.s.: distilled water, q.s. 1000. to 4 

mils or »/2 to 1 dr. 


Additional Derivatives of Bismuth 

t Trepol.— Tartro-Bismuthate of Potassium and Sodium suspended in oil. 
•Contains about 64 p.c. of active bismuth. Perfectly stabler and does not pro- 
duce any symptoms of toxicity. Mainly used in the primary and secondary 
stages of syphilis. Intramuscular, 2c.c. (=0.2 grm. of the compound ‘in 

oily suspension) every 3 or 4 days until a total of 2.8 or 3 grm. is reached. 

2. Neo-Trepol.— Contains 00 p.c. of bismuth. Is a suspension of finely divided, 
precipitated metallic bismuth in isotonic serum, (lives better and quicker 
results than trepol. Used intramuscularly and the injections are painless. Useful 
in tertiary stages and in old cases with no appanuit lesions but with a positive 
Wasserrnann reaction. Dose. -- 1 .5 to 2 c c. eveu’y 3 or 4 days. 

3. Muthanol.— An oily suspension of radio-active bismutli hydroxide. Dose — 
1st treatment, a series of ten injections followed by 10 days rest, continued till 
specific lesions disappt^ar or Wasserrnann reaction becomes nagative. 2 c.c. 
ampoules contain 0.15 grm. bismuth oxide. 

4. Bismogenol.— A bismuth salt of o.xybenzoic acid, possibly bismuth sali- 
cylate. Put up in oily suspension containing 0.5 to 0.06 grm. of bismuth per c.c. 
•Complete course 15 to 20 injections of 1 c.c. given every 3rd day. 

5. Bismuth Arsphenamine Sulphonate. Syn.—Bisnmrseu . — A yellow soluble, 
compound. Arsenic 13 p.c. and bismuth 24 p.c. Valuable in early syphilis in 
0.1 to 0.2 (i. intramyseiilarly. Dose.~()J2 (.1. in 1 c.c. distilled water to wliich 2 ms. 
of 0.2 p.c. solution of butyn has been added. Two injections weekly. 

6. Quinine Bismuth Iodide. Contains 20 p.c. of bismutli of 

variable composition. Dose.— 3 c.c. of an oily solution. 

7. Bismuth Beta-naphtholate. i^yv.—Orphol.—ljGSH irritating than naplithol. 
A gastro-intestinal antiseptic and astringent. Dose.—0.ij grn. or 8 grs. 

8. Bismuth Oxychloride. —Impalpable non-irritating powder ns(‘d as a cosmetic 
and as a sedative coating in irritable conditions of the mouth, throat, vagina, 
and rectum. Dose.—b to 20 grs or 0-3 to 1*2 grins. 

9. Bismuth Oxyiodogallate. ^yfi.—AiroL—A greyish-green powder used as a 
substitute for iodoform, and injected as an emulsion with glycerin (10 p.c.) in 
,ffonorrhfx>a. 

10. Bismuth Pyrogallate. Syn.—llelcosol.—K yellow powd(u' solubles in alkaline 
secretions. Used as an antiseptic in skin diseases. Dose.-2 to 8 grs. oi* 0T2 
to 0‘6 G. 

11. Bismuth Suhgallate, U.S.P. Syv .—Dervtn1ol.—K yellow, odourless, non- 
irritating and non-poisonous powder, superior to iodoform as a dressing. It may 
be applied as a paste, powder, collodion or ointment. Found invaluable in 
iuhercular diarrhoea, lias been used also in gastric ulcer and cancer. Dose, 
U.S.P.~1 gm. or 15 grs. 

12. Bismuth! Subnitras. — A heavy, white inodorous powder with slightly acid 

reaction. Insoluble in water. Dose 5 to 20 grs. or 0.3 to 12 G . 

13. Bismuth Tannate.— A yellow powder, insoluble in water. Useful in diarrhoea 
and dysentery. Dose.—b to 30 grs. or 0.3 to 2 G. 

14. Bismuth! Trihromophenas. Bfpi.-Xeroform.—A greenish-yellow powder. 
Powerful intestinal antiseptic, recommended in cholera. Used also as a dusting 
powder in place of iodoform. Dose.—h to 15 grs. or 0’3 to 1 G. 

Phaemacology of Bismuth Salts 

Externally.— ^\%mvAh. salts have no action on the un- 
broken skin, but applied to wounds they dry the secretion 
and form a protective covering and help healing. The 
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action is purely mechanical. On the denuded surface they 
act as sedative, mild astringent and antiseptic. 

Internally, Gastro-intestinal tract.— Bismuth salts 
blacken the tongue, have no taste and produce a feeling of 
roughness in the mouth. In large doses they act as direct 
sedative to the mucous membrane of the stomach and in- 
testine. They act physically by shielding the nerve-termina- 
tions from the irritating secretions, by forming an adhesive 
coating on the wall of the stomach and intestines, and so 
protect them from the irritation of food and secretions. As 
a consequence of this sedative effect, they act as antiemetics 
and mild astringents. They also control fermentation, 
especially the salicylate, naphtholate, etc., and are therefore 
intestinal antiseptics. Bismuth subnitrate splits up into 
bismuth oxide and nitric acid in water, liberating nitrous 
fumes which tend to contribute toward the antiseptic 
property of the drug. It passes out with the foeces as a 
sulphide, colouring them leaden black. 

Absorption and elimination. — The rate of absorption 
when given intramuscularly depends upon the site of injec- 
tion and on the nature of the preparation used. The exact 
manner in which it is absorbed is not known, although it is 
possible that the phagocytic cells may play some important 
part in this process. The rate of absorption is slow and 
varies with the dose, and the number and frequency of injec- 
tion, Beinhauer and Jacob made a study of absorption by 
the X-ray examination, and found that iodo-bismuth of 
quinine was absorbed readily, neo-trepol less so, and potas- 
sium bismuth tartrate was not absorbed after 12 days. The 
solubility of the preparation used is an important factor in 
the process of absorption. Insoluble compounds slowly 
become soluble by the interaction with the proteins, so that 
most of the compounds are tissue-soluble. Oily suspensions 
delay these tissue reactions and become encapsulated before 
they are absorbed, wdiile the water-soluble ones are precipi- 
tated and react like insoluble compounds. After intramus- 
cular injection some may be stored in the liver and other 
organs, but the greater ])ortion is eliminated by the kidneys, 
liver and the intestine. Minute quantities have been traced 
to saliva, tears and sweat. It appears in the urine within 
18 to 24 hours, and can bo detected even after 20 to 30 days. 
Traces have been found in the cerebro-spinal fluid after 0.2 
gm. of trepol. 

Kidneys. — Stockton* claims that Bismuth Sodium Tartrate 
given intramuscularly acts as a powerful diuretic. It is in 
many respects superior to mercurial diuretics, being safe and 
effective. Its action is less sudden but more prolonged, and 
acts by mobilising salt in the tissues of the body and bring- 
ing it into the blood stream. The usual dose is 0.3 grm. 

* Archives of Internal Medicine (1932, 1, 142). 
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Toxic effects. — The earliest symptoms are a disagreeable 
taste, coated tongue, foul breath and a blue line along the 
margin of the gums. These are followed by loss of appetite, 
nausea, vomiting and diarrh(ea with stomatitis, nephritis and 
enteritis. Occipital headache, restlessness, mental depres- 
sion and tingling of the hands followed the use of a certain 
number of injections of bismogenol (basic bismuth salicylate). 
The urine contains albumin and casts. Weakness, slowness 
and inco-ordinate movements follow and may lead to tetanic 
convulsion. There may bo complete paralysis and death. 
In severe forms of ulcerations of the mouth, cancrum oris 
may supervene. 

Attention to oral hygiene and administration of sodium 
thiosulphate control gingivitis and stomatitis which are most 
troublesome. Sometimes serious exfoliative dermatitis and 
rarely jaundice may appear. 

Administration of large doses of subnitrate for radio- 
logical purposes gives rise to symptoms of poisoning due to 
the formation of nitrite in the large intestine by the reducing 
action of putrefactive fa'cal bacteria. The symy)toms are 
methamoglobinuria, cyanosis, diarrhoea, asphyxia and death 
from respiratory failure. 

llesnik {Bull. John Hopkins Hospital^ Map, 1926) reports a case 
of bismuth poisoning following the use in a fortnight of 5 to 7 oz. of 
snbnitrate. The chief symntoins were a bluisli black discoloration of 
the gums, which were swollen and inflamed ; a similar discoloration of 
the tongue, most marked at the apex of the papilhe ; a patchy, diffuse 
discoloration of the buccal mucosa ; swelling and tenderness of the 
gland ; moderate aniemia and basophilic stippling of the red c(dls, 
clinical picture closely resembling lead poisoning, llismiith Avas 
detected in the urine. Recovery followed the withdrawal of the salt. 

Thbrapkutk\s of Rtsmcth Salts 

Externally, —-Bismuth is a cosmetic, the oxychloride 
being preferred for this purpose, as it can be reduced to the 
finest powder. As a local sedative, astringent and antiseptic 
bismuth may be applied in the form of powder, lotion or 
Ointment to chapped hands and nipples, irritable ulcers, 
intertrigo, herpes, eczema, etc. Bismuth salicylate, dermatol 
and many non-official derivatives may be used as substitutes 
for iodoform. Bismuth has been used as a bismuth-iodoform- 
paste (B.I.P.P.) in the treatment of tubercular sinuses, 
u.nd fistulse. It is injected into these and very good results 
have been obtained. The chief disadvantage is that both 
bismuth and iodoform may be absorbed and produce toxic 
symptoms, but the relative nontoxicity is due to the 
presence of paraffin which prevents their absorption, 
Perrier's snuff cheeks coryza and chronic nasal catarrh. 

Internally , — As a gastric sedative bismuth salts are 
remarkably efficacious in all irritable and painful gastric 
disorders, such as catarrh, vomiting, indigestion, gastrodynia 
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pyrosis and ulcers, simple and malignant. The only draw- 
back to their use is that they cause constipation. The 
<jarbonate is generally combined with magnesium carbonate 
and bicarbonate of soda as in Pulvis Bismuthi Co. If the 
pain is intense they may be combined with morphine or 
belladonna, and if the gastric irritability is great, with 
hydrocyanic acid dilute. 

As an intesUnal sedative and astringent they are largely 
employed in all forms of diarrhoea, acute or chronic, either 
in children or adults. The salicylate is a useful remedy for 
children’s diarrhoea due to the decomposition of food, because 
it has the properties of both bismuth and salicylic acid. 
Occasionally it may with advantage be combined with grey 
powder. It has also been found very useful in summer and 
tubercular, enteric and lienteric diarrha-a, or cholera. 
Bismuth salts are most effective remedies in mucus diar- 
rhoea and dysentery. In the last disease they may be given 
with Dover’s powder to check the after diarrh(ea. 

Syphilis. — Sauton and Bobert have shown that tartro- 
bismiithate of sodium and potassium is preventive and cura- 
tive of fowl spirillosis as well as trypanosomiasis. Subse- 
quently it has been found by French physicians to be of 
value in human syphilis. The advocates of this remedy 
maintain, that in doses which can be given intramuscularly 
safely, bismuth preparations liave greater and more rapid 
therapeutic effect than mercury, that they may not be so 
(luickly acting as arsenical preparations, but tlie etfects are 
more permanent than those of arsenic. Small amounts are 
absorbed and enter the tissues where they possibly act as 
poison to the spirocluetes, or at best inhibit their multipli- 
cation. Since it is not possible to introduce this drug in 
siiflicient concentration to produce immediate result, the 
treatment is continued for a prolonged period in maximum 
tolerated concentration. There is no doubt that the organic 
aresenic conipouiids are more rapid in their effects and 
should get the preference in the primary stage of the 
disease. But all authorities agree that this requires to be 
supplemented by either mercury or bismuth. Some consider 
it superior to mercury in the treatment of congenital syphilis. 
They are of special value in those manifestations of the 
disease which are resistant to both mercury and arsenic. 
Since bismuth has been found in the cerebro-spinal fluid 
of treated cases and being neurotropic, favourable results 
are expected in the syphilis of the central nervous system. 
The results in general paralysis are disappointing, though it 
sometimes does good in tabetic crisis. 

Lees summarises the value of bismuth in the treatment 
of syphilis as follows : — (l) It is more rapid in its effects 
than mercury but not so as the salvarsan group of drugs ; 
(2) the surface lesions are inflitenced as rapidly as arseno- 
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benzol, but more rapidly than mercury ; (3) combined 
treatment with bismuth and arsenic is more potent than 
either given separately, and if the therapeutic doses are not 
exceeded the treatment has no untoward effect ; (4) metallic 
bismuth in isotonic glucose solution is free from pain and 
other side effects, and is better tolerated in this form than 
either arsenic or mercury ; (5) this treatment is of special 
value in cases intolerant to arsenic or mercury ; (6) it is 
best used as an adjunct to other treatment and should not 
be used alone, even in very earliest cases, except in cases 
showing intolerance to arsenic or mercury.* 

Other uses. — In association with the Rontgen rays, 
bismuth has been largely used for diagnostic purposes in 
connection with diseases of the gasfro-intestinal tract, but its 
place has now been taken by barium sulphate (sec page 102), 
which is less expensive and just as effective. 

Prescribing hints. — As the less soluble preparations 
allay irritation better than the soluble ones, they are to be 
preferred when gastric or intestinal irritability is a pro- 
minent symptom. If they are given in a mixture they should 
be suspended by the compound tragacanth powder, and not 
by the mucilage of acacia, as the latter may convert the 
mixture into a jelly-like mass. Again the subnitrate should 
not be combined with any alkaline carbonates, for bismuth 
oxynitrate slowly parts with nitric acid in water and gives 
off* carbonic acid. Neither should they be mixed with iodides 
in a mixture as they turn yellow from free iodine and 
from formation of iodide of bismuth. These salts should not 
be used with preparations containing tannin which form 
insoluble tannate of bismuth. 

In the treatment of syphilis bismuth preparations should 
be used intramuscularly, the intravenous injection of the 
soluble salts is so toxic that it is not used. The object is to 
form depots of slowly soluble compounds which may then 
be gradually and continuously absorbed. It has however 
the disadvantage of forming local fibrosis, when absorption 
of the drug from these depots becomes progressively 
impaired and finally arrested. Some patients show several 
of these nodules. This objection is less when potassium 
bismuth tartrate is used, as this is usually absorbed, or 
disappears from the site of injection in 2 to 4 weeks. 
Although soluble preparations are more quickly absorbed 
they are liable to produce severe local reactions and toxic 
effects. The B.P, preparations are quite as good as any of 
the numerous compounds placed on the market. Injectio 
Bismuthi is a suspension of finely divided metallic bismuth 
in glucose solution, and Injectio Bismuthi Salicylatis is a 
suspension in oil. It is customary to give small doses or 

• British Medical Journal, Aug. 1927 
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weekly injections, and 0.1 grm. of the tartrobismnth of 
potassium or the salicylate are given in 10 p.c. suspension 
in olive oil. After ten to liftecn injections it is necessary to 
wait till it is absorbed before starting with the second 
course. A point midway between the ischial tuberosity and 
the posterior superior iliac spine is chosen and sterilised 
by iodine. The needle is then thrust ])erpendicularly into 
the muscle. See that no blood comes out of the needle 
before giving the injection. 

Arsenic Trioxide 

Syn. -AiS(Mii(* : White Arsenic ; Acidiiin Aiseniosuin. 

Syn. I.V.— *SVf jdt/ri. Hind. *S'anA‘o, Heng. 

Source. -01)t{iined by roaslinjr certain arsenical ores. Contains 
not less tlian 00. <S p.c. As-A);,. 

Characters. A lieavy, white powder or irregular lumps having 
a vitreous fracture, containing frequently both transparent and 
opacpie varieties. Sahihle slowly in (1*) parts of water, freely in 
a(‘idulated wat(‘r, or solutions of alkali hydroxides or carbonates ; 
slightly in alcohol (00 p.c.). 

Incompatibles. — liinn^ water, iron salts, magnesia and astringents. 

B.P. Dose.- A) to i'- 6^* or 0.001 to 0.005 grm. 

0 1' I’K ’ I A L Vlt K I* A K .\ T I ON 

1. Liquor Arsenicalis, Sifn.- Foirlor's Contains 1 p.c. 

w/v of arsenic trio.vidts or about gr. in S ms. B.P. Dose. — 2 to 8 ms. 
or 0.12 to 0.5 mil. 

AK54f:]VI TKII01>I]>I M 

Arsen ic Trii od i d e 

Syn. -.Arsen ii lodidum. 

SourcB.—Obtained by combination of arsenic and iodine, and 
purifying the product by crystallisation. 

Characters. —Small, orange crystals. Sohthh^ in 18 parts of water. 
4-2 parts of alcohol (00 p.c.), in ether, chloroform and in carbondisul- 
phide. 

B.P. Dose. — /,; to 1 gr. or 0.004 to 0.016 grm 

OFFICfAL PUKPAKATION 

1 . Liquor Arseni et Hydrargyri Iodidi.*S?/n. -Dnnovnv Solution. — 
1 p.c. solution, (^ontains I gr. of each salt in 15 ms. B.P. Dose. — 5 
to 15 ms. or 0.3 to 1 mil. 

N ox -O F FI n A L Pk Kl» a K T 1 ON s 

1. Ferri Arsenas.-'A tasteless, amorphous "reeuish powder. Dose.-^lu', to Vh gr, 
or 0.004 to 0.010 grm. 

2. Sodii Araenas Anhydrosus.— A soluble white powder. Z)o.'?e.-~>/40 to */io gr. or 
0.0015 to 0.000 O. 


PlTAiniArOLOCA’ 

Externalhf , — Arsenic Is a local irritant acting slowly 
on the tissues producing inflammation which may even cause 

30 
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sloughing. This irritant action is more marked on the 
denuded surface or mucous membrane. After prolonged 
application the cells die, but it is more destructive to 
pathological tissue than healthy cells. 

Internally . — In small therapeutic doses it increases the 
gastric vascularity and secretion, and thus improves appetite 
and digestion. In large doses it is a powerful gastro< 
intestinal irritant, and causes severe inllaminatiori of the 
whole digestive tract. The gastric mucous membrane 
becomes congested and swollen and even shows signs of 
haemorrhage. It was formerly held that these symptoms 
were due to local action on the alimentary canal similar to 
that produced by strong acids or the caustic metals. They 
are, however, due to paralysis of the capillaries of the 
splanchnic area. As a result of this action there is exuda- 
tion, oedema and increased peristalsis with watery stools 
which contain shreds of mucus and coagulated exudation 
forming the so-called rice Avater. Arsenic even when sub- 
cutaneously injected is excreted into the stomach. This 
view will not explain the fatty intiltration and cloudy 
swelling which are the specific effects of arsenic. 

Blood. — The action of arsenic on the blood is not well 
understood, although it is used in some forms of anneiuia. 
In normal person it dimiiiislies the number of red cells 
though the Inemoglobin is unaffected, in fact it does hot 
stimulate the production of red cells. The improvement 
may be due, as Stockman has suggested, to some specific 
effect on some undiscovered toxin or parasite, or as pointed 
out by Gunn to anti-luemolytic action which protects the 
red corpuscles from destruction. Arsenic increases the 
leucoblastic elements of the bone marrow which becomes 
-imore vascular, and this may have some share in improving 
anmmia. Home hold that arsenic sets free some of the 
hlood forming principles by causing destruction of a portion 
of the patient’s liver. 

Heart and circulation.— In isolated heart the amplitude 
is. first increased and then diminished. Comparatively small 
doses directly paralyse the frog’s heart making it slow, 
weak and irregular, which eventually stops in diastole. 
The mammalian heart is little affected, but in poisoning the 
muscles are directly depressed. The capillaries dilate 
enormously and the blood-pressure falls. This effect is due 
to the direct action of the drug on the . capillary walls, 
specially those of the splanchnic area. Since the pressure 
falls even when the intestines are tied, it follows that besides 
the splanchnlcs other vessels are also dilated, the splanchnic 
vessels, however, are. .more . susceptible to the action of 
arsenic than those of the rest of the body. The arsenites 
li^re more toxic than ^he arsenates and the inorganic prepara- 
tions more than the organic ones. 
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Metabolism. — In minute doses administered for a long 
time arsenic enjoys the reputation of increasing growth and 
nutrition by checking oxidation. The condition of the skin 
improves, tlie bones become longer and more compact and 
there is increased vascularity of the bone marrow. It is not 
clearly understood Iioav these changes are brought about 
since the results of diiferent observers have been different. 
While improvement in nutrition has been reported by some 
observers others like Stockman and (Ireig observed no 
change in the growth of animals under prolonged use. 
Small doses are suj)posed to increase the assimiJatory 
processes and help storage of proteins. Large doses produce 
effects similar to phosidiorus but of a milder nature. Pro- 
longed use lessens the activity of the liver and reduces 
the formation of glycogen, which may disappear entirely. 
The liver becomes enlarged and the pressure in the bile 
duct prevents escape of bile into the duodenum, producing 
jaundice and allowing bile pigments to appear in the 
urine. There is increased protein breakdown and although 
the total nitrogen of the urine is not much altered, there 
is increased amount of urea, ammonia, leucin, tyrosin, etc. 
Fatty degeneration of the liver, kidneys, heart and muscles 
generally is evident. Hinz and Schulz explain the action 
by supposing that it acts as a carrier of oxygen, which it 
receives and gives up, by transformation of arsenious to 
arsenic acid in the tissues and by the reduction of the 
arsenic into arsenious acid. This theory however does not 
explain all the effects of arsenic. 

Nervous system.— Ordinarily no special action on the 
nervous system is elicited by arsenic. In acute poisoning 
no evidence of its action on the nervous system is observed 
as death takes place from gastro-intcstinal irritation before 
any nervous symptoms can develop. Sometimes paralysis 
of the extremities ax)pear with disturbances of sensation 
from central action, although they may be partially ex- 
plained by the disturbances of nutrition. In chronic poison- 
ing symptoms of peripheral neuritis develop with limited 
areas of paralysis. 

Respiration. — We do not know much about its action 
bn respiration except that habitual eaters of arsenic, such 
as the Styrian peasant, can undergo great exertion without 
much difficulty and distress of breathing. 

Skin.— Arsenic has a marked effect on the nutrition of 
the skin, it improves the complexion and cutaneous nutri- 
tion, and increases the subcutaneous fat. It is eliminated 
with the sweat, and causes itching and eruptions, which 
may be erythematous, papular, pustular, furuncular, pig- 
mentary or urticarial. These effects may be due either to 
some specLttc action produced by the drug upon the epithe- 
lium of the skin during excretion, or increase of lymph 
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to the part. The most characteristic action is the darken- 
ing of the skin, ^"arsenical melanosiSy^ which may vary 
from slight jiigmentation to a deep brownish-red, and is 
due to deposition of some organic compound in the deeper 
layers of the corium. 

Toleration. — Long continued use leads to tolerance, 
so that quantities which would otherwise cause toxic 
symptoms are taken without any ill elfects. The peasants 
of Sbyria take arsenic to improve their complexion and 
power for work and they can undergo extreme bodily 
exertion without any respiratory distress. It is not known 
how this tolerance is established, although it is possible 
that long continued use may help formation of some anti- 
toxin, or that the body is able to fix it in some non-toxic 
form. Some hold that absorption is so delayed that acute 
poisoning does not occur and in support of this view mention 
that arsenic eaters suffer from the symptoms of poisoning 
when the drug is adininistered in solution or hypodermically. 
It is evident that there is no true tolerance and that the 
body cells remain susceptible to arsenic. Jlousman attributes 
it to increased excretion. He has further shown that corrosive 
action of arsenic on the gut is diminished by habituation. 

Elimination. — It is excreted chielly in th(^ urine and 
to some extent in the fieces. A small percentage is also 
excreted in the bile, sweat, saliva, tears and milk. Tlie 
excretion begins within two to eight hours after adminis- 
tration. Given by the mouth it is excreted by the intestine, 
while used hypodermically it is eliminated largely by the 
kidneys. Its elimination is very slow, and traces may be 
recovered two or three weeks after stoppage of its use. 
Less than 20 p.c. appears in the urine and ffeces in the 
first 24 hours. The arsenic retained is distributed through- 
out the body, a considerable amount being stored in the 
liver and is slowly got rid of in the hair and epidermis 
where it may be found for months even after the drug has 
disappeared from the urine and ficces. 

• Acute toxic action.— -Colicky pains, severe vomiting and purging^ 
cramps of the legs, intense thirst, prostration and collapse are the 
prominent symptoms, whicli may he mistaken for tliose of cholera. 
At the post-mortem tlie stomach and intestine are found intlamed, 
with occasional patches of softening of the miicons membrane. Fattp 
degeneration of the liver^ kldneps, and heart is found if the patient 
survives long enough. In fnlmiiiant cases there may be no symptom 
of gastro-enteritis, death takes place from collapse due to witljdrawal 
of blood to the splanchnic area before enteritis develojis. 

The fatal dose varies, 0.1 to 0 ti gni. of trioxide i.s nsually fatal. 

Antidotes. — Emetics, apomorphhie. The pump must he used with 
great caution. Moist peroxide of iron freshly prepared by mixing 
solution of ferric chloride with sodium or ammonium carbonate and 
straining rapidly through muslin, or dialysed iron in 1 oz. doses 
diluted, or better still ferri hydroxidum c. magnesii oxido. Demul- 
cents, and castor oil to clear the intestine, stimulants, hot-Avater 
bottles etc. 
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Chronic toxic action. - ( 'lironic poisonijifr occurs amongst those 
who either liaiidle arsenical pigments, inhale arsenical (lust from 
wall-paper, dresses, etc., or consume wines* containing traces of 
arsenic. Loss of apptdite, nausea, vomiting, colic, mild diarrha^a, 
<edema of the lower eyelids, conjunctivitis, swelling of the joints 
are the symptoms generally observed, when arsenic is continued 
long medicinally in large doses. Peripheral neuritis, muscular para- 
lysis of the limbs, ataxic gait, muscular atrophy, bronzing and patchy 
])ignientation of the skin and darting pains in the lunbs are also 
noticed in many cases of slow poisoning. Skin eruptions are a 
coinmon accompaniment and are due to the direct action of th(‘ drug. 
Irritation of the mucous membranes of the eye, nns(‘ and laiynx 
follows and is analogous to skin eruption. 

Thkkapeutics 

Kicfcmallij. — Arst^nic Avas forinerly extensively used as a 
caustic in tlie forni of paste for destroying new growths, such 
as lupus, condyloma, epithelioma, warts, etc. Its use has 
been superseded hy surgical measures, radium and deep 
X-ray. Arsenical cigarettes arc sometimes smoked for the 
relief of asthmatic lits, hut such inhalation must be given 
with caution. 

IntcrndUfj. Gastro-intestinal tract. —Dental arsenical 
])aste is employed to destroy the tooth-pulp in caries of the 
tooth, before stoi)i)ing. In minute doses before meals, arsenic 
may be given in irritative dyspepsia, vomiting of habitual 
drunkanls, vomiting or diarrha a excited by food and gastric 
neuralgia. For (Ather diseases of tln^ alimentary tract, it is 
given after food. 

Lungs,— Arsenic has been used in the treatment of 
asthma and its prolonged administration checks asthmatic 
lits. It has also been used in the treatment of jdithisis Avhere 
it appears to act as a general tonic and has no si)ecilic action 
on the tubercular lesion. 

Malaria.— Arsenic is used in the treatment of malaria, 
and its value is more marked in chronic cases accompanied 
by aiuemia and cachexia. Its ettcct in acute cases is not so 
marked as quinine, but given Avith iron and quinine after the 
acute stage, it is certainly of great value. In cases Avhere 
(piininc fails to eifect a cure, a combination of quinine 
and arsenic Avill be found to yield better results. The follow- 
ing prescription Avill be found very useful in chronic cases 
Avith amemia and cachexia. Arseni trioxidnm gr. quinine 
sulphate gr. 2, ferri sulphas gr. 4, ext. nucis vom. sic. gr. 4, 
salicin gr. 1, pil. rhei co. gr. I^. Twice a day after food. 
The Avriter considers arsenic to be a useful remedy for 
arresting the paroxysmal febrile attacks of elephantiasis 
arabnm, but it must be continued for a long time. 

Nervous system.— In large doses arsenic is an old 
remedy for chorea, but Avith our advancing knoAvledge of the 

♦Peripheral neuritis was a marked symptom in an outbioak of arsenical 
poisoning in England, due to drinking contaminated beer. 
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retiology of this disease, its place has partly been taken bjr 
the salicylates. The disadvantages of giving arsenic in large 
doses are : (1) it sets up gastro-intestinal irritation ; (2) it 
may cause severe neuritis. Children over 4 or 5 years of age 
can bear as large doses as adults. 

Lymphomas.— In Hodgkin’s disease (general lymphade- 
noma), no remedy is known to be of any use except arsenic. 
Large lymphomas are said to have been absorbed by tlie con- 
tinued use of arsenic internally and hypodermically into the 
tumours. 

Anaemia. — Arsenic is used in pernicious aniemia where 
it improves the number of red blood corpuscles and the 
haemoglobin, in leukjcmla it is often used in large doses, but 
the beneficial effects of arsenic in these conditions appear to 
be only of a temporary nature. Arsenic is also useful in m icro- 
cytic ancemia and in annemia following malaria, specially 
when combined with iron. Some clinicians use it in chlorosis, 
but it appears that beyond the general improvement of 
nutrition and lessening breathlessness and to a certain 
extent acting, as a heart tonic, it has no specific action in 
chlorosis when used alone. 

Skin. — Chronic skin diseases, especially scaly and papular 
varieties, are wonderfully benefited by arsenic. Psoriasis, 
lichen, chronic eczema, acne, pemphigus, etc., yield to it. It 
seems to act specially well in diseases aff'ecting the epider- 
mis rather than other portions of the skin. 

Caution. — (1) Do not use arsenic during the infiammatory 
stage of any cutaneous disease. 

(2) Always administer after food and well diluted, except 
where its local action on the stomach is desired, 

(3) As soon as itching, smarting, or irritation of the con- 
junctivje, oedema of the lower eyelids, pain on the pit of the 
stomach, or symptoms of neuritis are noticed, the dose must 
be reduced to one-fourth or one-fifth. If the irritation does 
not subside it must be further diminished, or stopped alto- 
gether. 

(4) If the skin becomes irritated, a laxative may be given, 
rather than the treatment be stopped. 

(5) For the radical cure of chronic skin disease it must 
be continued for some months after the final disappearance 
of eruptions. 

(0) Children over 5 years of age can bear as large doses 
as adults. Old people bear it badly. 

Prescribing hints. — Solid arsenic is given in pill. Some- 
times it is used hypodermically, as in multiple sarcomas, but 
with doubtful benefit. For prolonged use Fowler’s solution is 
the best preparation, and the dose should be slowly increased 
to its therapeutical limit of tolerance. It is contra-indicated 
when gastric or intestinal irritation is present, such as> 
nausea, loss of appetite, etc. 
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Organic Anmmc PrkrarationkS 

Witliixi recent years these compounds have come to 
occupy an important position among the therapeutical agents 
for the treatment of several protozoal diseases, notably syphi- 
lis and trypanosomiasis. They belong to two groups, vizi 
irivalenf and pentavnlent forms, in both of which the arsenic 
exists in non-ionisable form and therefore they can be given 
in large doses. They are less toxic than the inorganic salts, 
and do not possess the specific paralysing efi'cct on the capil- 
laries. They however do not produce their typical action 
immediately, but are slowly reduced in the body into ionic 
form by oxidation and other processes, when they become 
active. They are specially toxic to the invading parasite, 
though very little j)arasiticidal effect is seen in vitro, pos- 
sibly they require the co-operation of the host to become 
jiarasitotropic. 


1. Trivalent Compounds 
]%£OAR^PH£NA]lllNA 

Neoarsi)henamine 

Syn. -Novarsonobcnzol ; Neosalvarsaii ; Novarsenobcnzene. 

Source. -May lie prepared by treating 3 : 3' diamiiio-4 : 4' dihydroxy- 
arsenobenzene w'itli sodium formaldeliydesulplioxylate. It is distri- 
buted in liermetically sealed glass phials, from which air has been 
excluded, or replaced by an inert gas. Contains about 20 p.c. arsenic. 

Characters.- A yellow, dry powder, freely mobile in contact wdth 
glass surface ; odour, none, except that due to traces of ether or alcohol. 
Soluble in water, insoluble in dehydrated alcohol. A 1 p.c. wjv aqueous 
solution is neutral, or slightly alkaline, to litmus. 

B.P. Dose.-— 0.16 to 0.9 grin, or 21 to 14 grs. (intravenous injection). 

.SIII.PIIARSPIIEAA1IIIAA 

Sulpharsiihenamine 

Syn.— Sulpharsenobenzene. ‘‘Sulfarsenol.” 

Source. - Prepared by treating 3 :3'-diamino-4 : 4'-dihydroxyarseno- 
benzene diliydrochloride with formaldehyde and sodium hydrogen 
sulphite. Supjdied in sealed glass phials like neoarsphenamine. 
Contains about 20 p.c. arsenic. 

Characters.— A yellow, dry powder, freely mobile in contact with 
glass surface ; no odour, except of alcohol or ether. Soluble in w’ater ; 
insoluble in .alcohol (96 p.c.), and in ether. 

B. P. Dose.— 0.1 to 0.6 grm. or 1.1 to 10 grs. (subcutaneous or intra- 
muscular injection). 

ARl^PlIENAMl]^ A, V. S. P. 

Dioxy-diamino-arseno-benzol Di-hydrochloride 
Ci2Hi202N2As2(HCl)a 2 H 2 O. (Not official) 

Syn.—Arsenobenzol ; Salvnrsan ; 606. 

Source and characters.— A light yellow powder, odourless or has 
a slight odour. Hygroscopic, In the dry state or in solution it is 
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oxidised by exposure to the air. beconiinf? d«nrker and more toxic*. 
Soluble in water, alcohol, and glycerin. Contains not less than JiOp.e. 
of arsenic. 

N,B — Preserve in sealed colourless glass tubes from which air has 
been excluded either by production of a vacuum or by displacement 
with a non-oxidisable gas. 

Dose, D.S.P.—Intravenous, 0.4 grm or dj gr. 

Preparation of solution.- la trannisciilar. ~Vh\ci^ the recpiired 
salvarsan in a small procelain dish and rub it with 9 to 10 drops of 
sodium hydroxide solution 15 p.c*-. by weight, then add (carefully 
rubbing all* the time with a glass rod) drop by clrop recpiired amount 
o a fresh distilled water., ahowi to to c.c. Neutralise tlie solution by 
the addition of wSodiiim hydroxide or dilute hydrochloric acid. 

Intravenous. -Phice JU) to 40 c.c. physiological salt solution in a 
300 c.c. stoppered bottle, add to this 0.0 grm. of salvarsan. Dissolve 
it by thorough shaking, add 23 dro])S of 15 p.c. sodium hydroxide 
solution. A precipitate forms which cpiickly re-dissolves. r)ilute 
the remaining clear yellow solution to 300 c.c. with noimal saline 
solution. 

Kach 50 c.c. is ecpial to 0.1 grm. 'fherefore 150 c.c. form the 
average dose for women and 200 c.c. for mtm. 

NoN-OFFICI AL PUEPAUATION 

1. Silver Arsphenamine. Sf/n.—Silrer Srt/i'a}\saft.—¥\vi>t inti odncod by Danysz 
under the name of Luargol. An improvement of this preparation is Neosilver 
Salvarsan, which contaims ‘JO p.c. of arsenic ami 15 p.c. of silver. It is achemo- 
therapeutically activated neosalvarsan and considera))ly ihdoxieated by the 
introduction of silver. 

Dose?.- 0.1 grm. to O'O grm. in 10 c.c. of water intrfivonously, at ar» interval of 
not less than 4 days for men. 0.1 grm. e<iuals 0.:.l grm. of neosalvarsan. 

2. Pentavalent Compounds 

1. Acidum Cacodylicum.— Jt is dimcdhyl-arsonic acid, solui)le J in 1 of water 
and 1 in 4 of alcohol ^'00 p.c.). Itseffecfs arc more or less like inorganic salt to 
which it is partly i-cduced in the. body. Changes take place slowly and the 
action is prolonged. It imparts an odour of garlic in the nrim*, s\V(*at and 
breath. Dosp.—^li tu I gr. or 0.010 to 0.00 C. Th(i cliief caeodylat(; preparations 
are 

2. Ferri Cacodylas.— A yellowish, amorphous pow(h‘r; soluble 1 in 15 of 
water. Do$e.~^l\ to V ’2 gr. (0.010 to 0.03 C.) in pills throe times daily. * gr. i0.05 C.) 
hf/podermicallf/ daily. Chi(!tly n.sed in nnwmia and rhlot oiiis. 

3. Guaiacol Cacodylas. Stfv. C.'hietly used in fnherruloRis. 

Dose. — V 2 to 2 grs. or 0.03 to 0.12 grm.y;c/’ os : or di.s.sol ved in sterile oil hffpodenuHalhf. 

4. StrychninsB Cacodylas.— A white cry .stal line powder slightly solul)le in 

water. Chiefly used in tho.se conditions in which a combination of stryclinine 
and arsenic is requin^d. to ‘/lo gr. or 0 002 to O'OOG (1 . 

.5. Sodii Cacodylas, JJ.S.F.Sodfnm Diifiefh//!ar.<in9ia/e.—\n white, colourle.ss, 
deliquescent prisms, nr a.s granular powder. It is used in all cases in which 
aijsenic has been used, and is valuable, in chronic skin affections and phfhisis. 
Given in doses of 1 to 2 gr.s. intramuscularhf. Therefore it can be used with less 
<langer of upsetting the stomach. It may also be given in pill form. Dose.-- 
Hypodermicallf/, V 2 to 1 gr. (003 to O’OG G.), but it may bo increased to 3 grs. as 
maximum single dose, and as maximum dose in 24 hours. If given by mouth or per 
rectum it may cause renal congestion with a fall of urinary secretion. Dose, 
U.S.F.—OXXt gm. or 1 gr. 

G. DPsodium Methylarsonate. Syn—Arrhennl, '*Npw Soluble 1 in 1 of 

water and sparingly in alcohol. Its arsenic content is 27.35 p.c. Its uses are the 
same as sodium cacodylate. 

. Dose.—^li to 2 grs. or 0*03 to 012 G. by mouth, or hypodermically ; the maximum 
dose (single or in 24 hours) being 3 grs. 
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7. Sodii para-aminophenylarsonas. Sijii.—ISoamhi, Atmrtjl, Arsaviin— 1 \ white 
crystalline powder with a saline taste, soluble 1 in 3 ofwater at body ternpera- 
tiu’o. Solutions, which should be frtishly i^repared, may be sterilised by boiling 

flve minutes without becoming decompose<l. Its arsenic contfiit should be 
at hiast 22.8 p.c. 

Done.— Pet' month, ’‘b to 3 gr. oi- 0.05 to 0.2 grm. twicn? daily afl er food. Ma.rimntn 
ttaihj (lose. -6 grs. Utjpothrmivnlhj, 1 to 3 grs. or t) (X» lo()’2(|. ititr(unnsvnlnrbj\{\\^\\ 
up into upper tliird of buttock on alternate days. The salt should be dissolved in 
.sterile water. The maximum of .7 (jrs. ennnut he. e-eveeded ivilh safelt/. 

VSKS 

Atoxyl ha.s boon used in syphilis inlrainnsculaily. and ])rovidod 
tho i)i*o(*antions to bo horoaftor noted are attended to, no bad eiTo( t.s 
or sftjns of toxicity should follow. 

Ill trypanosomiasis- hiiinnn and animal— soaniin has bemi largely 
used with some success, but in many cases recurrence of tlu* disease 
has occurred. 

Soamin and the cacodylates have been used with succe.‘'.s in 
amemia, locomotor ataxy, relapsing fever. ])ellagra, cerehro-spinal 
meningitis, tubtuculosis and chronic skin diseases (psoriasis and 
lichen). 

Hypodermically it has been found to be of great value in bronchial 
asthma with eosino])hilia (( Jhosh, 0/ri.s//on* Journn/, 1919) in 

1. gr. do.s(‘s, increas('d to 3 grs. given twice a week. A dminist ration 
of alkalies helps in its action. 

Precautions,— Several cases are on record of blindness due to optic 
atrophy following its use. 'fliis possibly was due to an unsafe dosage 
being used, but as idiosyncrasy and previous optic degeneration are 
important factors, it is necessary to proceed with caution when using 
the remedy. 'Phe following are points to which attention should he 
paid 

1. Always (‘xaiuine the retina and the disc for degenerative 
changes before comiinmcing a course of treatment, and if normal, 
periodically test the vision and look for any contraction of the iields— 
if any contraction is noticed stop use of the remedy. 

2 In casi‘s of renal and hepatic disease, and in arteriosclerosis, do 
not use the drug, and only use it with great caution for this reason in 
old patients. 

2. When 1110 grs. have been given stop for four weeks. 

The earliest toxic symptoms to be carefully watched for are 
insomnia, gastric pain and haziness of vision. 

8. Arsacetin. Sodium Aeetifl-p-ttmiiKtpheiifiUirsonafe.—'W hasbium used in 

sffphilis and trt/panosomiasis. Jt is also n.sofnl in atnvmias \ in sm*h ca.st's howevur 
a smaller dose, riz, O.l f^iun. to 0.5 grm., should be j^iven subcutaneously. As with 
atoxyl caution in its use is to be recommended, as cases of blindness have been 
reported after its use. 

Dose—'^'i* to 3 per os, tliree to four times daily. InframnscnJarlt/ a maximum 
of 3 grs. in 10 p.c. solution sliould not be exceeded. 

0. Tryparsonum. St/n.—Tn/parsamide.—Sodinm X-phetif/l-pIt/ritiamide-p-ftt'.wiiale. 
A pcntavalent arsenic compound in white powdei’, soluble in water. Usually 
given in 20 p.c. solution. Contains 25.32 p.c. arsenic, tpiickly absorbed when given 
suibcutanoously, may be used inlramnscnlarhj or intraretionslif, J)ose.—Q'b to 3 grm. 
in 10 c.c. of water iutrarenonsU/, once a week in Irt/panosomiasis. 

10. Acetarsol, B.P.C. Sijn.—SforarsoL-Acetijl-amiito-hi/drojL'tjphent/l-arsonic acid. 
A pcntavalent compound introduced for tho treatment of amoebic dysentery, 
(’ontains about 27 p.c. of arsenic. J)ose.--Wy mouth, 4 gr. or 0.25 gm. for adults, 2 
or 3 times a day, for seven days. Bismuth-stovarsol or Bistovol. Z>os<».-~2 grm. 
per 08 daily ; ampoules of 3 c.c. in 10 p.c. oily su.spension for injection. 

11. XcetYlo>TB9,n.--0.rt/-acett/lamino-phefitfl-ar8onate of diethylamine. Contains 
23.6 p.c. of arsenic. A simple derivative of stovarsol in white crystalline subs- 
tance soluble in water. Can be given subcutaneously without any local efiects. 
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Used in hepatitis and amoebiasis with emetine. Also destroys cysts. Eliminated 
in 36 hours. In lambliasis. 1 to 2 c.c. intramuscularly^ followed by 8 to lO 

weekly injections of 5 c.c. 

Pharmacology of Arsenobenzol Derivatives 

Arsenical preparations have been largely employed from 
early times in the treatment of syphilis, and the great 
endeavour in modern days had been to find a preparation 
which would have a parasitotropic effect, but will not have 
any organotropic property. These drugs possess a maximum 
parasitotropic with a minimum organotropic property. 

The introduction of salvarsan as a remedy for syphilis is 
the direct result of the chemotherapeutic studies of Ehrlich, 
who suggested a parasiticidal action of the drug. Certain 
side chains of the drug possess a selective affinity for 
certain side chains of the protoplasm of the spirochiete, and 
the drug kills the germs at a concentration harmless to the 
tissues of the host. This theory however is open to doubt. 
These organic compounds undergo certain changes in the 
body tissues when they exert an action either on the para- 
sites or on the host. The arsenic in arsenobenzol exists in 
trivalent form ; and Yoegtlin has suggested that it is inactive 
in this form but becomes active when it is partly oxidised in 
the tissues. It circulates in the blood in the colloidal form 
and is very soon deposited in the tissues. It is believed that 
salvarsan is deposited in different organs in relatively non- 
toxic form and that it is doled out in more active form, which 
acts more powerfully on the spirochcetes. 

The mode of action of these compounds appears to be an 
indirect one, and the presence of arsenic within the reticulo- 
endothelial cells has actually been demonstrated,* while 
splenectomy experiments in spirochictal infections have 
established that infections held in check in animals break into 
acute manifestations in splenectomised animals and that 
treatment of these with specific drugs is less effective than 
in non-splenectomised animals. In fact there is evidence to 
show that the mortality rate is increased and the cure rate 
is decreased after splenectomy, and that an intact reticulo- 
endothelial system is necessary for the full functioning of 
the chemotherapeutic compounds of arsenic. The different 
ways the reticulo-endothelial system acts has already been 
discussed {see page 123). 

Given intravenously in increasing doses, salvarsan causes 
dilatation of the heart, rise of pulmonary pressure and a 
slow fall of systemic pressure. The heart is depressed 
depending on the concentration and reaction of the solution 
■used, acid solutions being specially toxic. 

Absorption and elimination.— Absorption is very slow 

• Jimlnez de Asua a^d Kuhn. 1928 
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even when given intravenously. Very little is absorbed by 
the rectum. With neoarsphenamine the kidneys contain the^ 
most arsenic, then the spleen, the liver, thyroid, adrenals,, 
heart, muscles, etc. Although after long continued use large 
quantities may be stored in the different organs of the body, 
it is doubtful whether this arsenic is therapeutically active,, 
or cai>able of being rendered so after reabsorption into the 
blood. Wechselmann, Lockemann and Ulrich have shown 
that the stored arsenic is therax)eutically inactive, it is only 
during the short period when the arsenic is in the blood that 
its maximum effect is exerted. 

It is broken down in the body and excreted in the urine 
and ficces as ionised arsenic. The percentage of arsenic 
after salvarsan given intravenously is greater in the fjeces 
than in the urine, although it appears in the urine within a 
few hours, and not till the third or fourth day that it is found 
in the stool. The greater part found in the stool is due to 
rapid elimination through the bile which has a high arsenic 
content. Excretion is slow after intramuscular injection, 
and the maximum ([uantity eliminated in 24 hours after an 
intravenous injection of salvarsan is about 10 mg., i.e., about 
3 p.c. of arsenic contained in 0.9 gm. The excretion is said 
to be hastened by the administration of potassium iodide. 
The pentavalent compounds are excreted more rapidly, about 
85 p.c. being eliminated within 24 hours. Igersheimer and 
Eothmann have found that after injection of atoxyl 90 p.c. 
was excreted unchanged in the urine, 3 p.c. w as reduced to- 
trivalent form, 2 p.c. was excreted with the stool, and 2.3 
p.c. was retained in the body. The rate of excretion shows 
wide individual variation wdiich accounts for the difference in 
toxicity and therapeutic activity. Damage to the kidney a 
causes considerable variation in the rate of excretion. 

After an intravenous injection the drug must circulate 
through the brain and the cord, but whether it penetrates 
the cerebro-spinal fluid has received much attention. While 
some observers found no trace of arsenic in the brain after 
intravenous injections of arsphenamine, others (Fordyce,. 
Eosen and Myers) detected in more than 89 p.c. of cases, 
at least during the period of treatment. 

Toxic symptoms and other side effects 

As a rule few cases show any symptoms of poisoning 
when arsphenamine is injected. According to individual 
variation, cases have been observed where symptoms of 
poisoning appeared, and these eff*ects varied from simple 
disturbance to grave and even fatal issues. Some of these 
cases were no doubt due to faulty technique, others from some 
form of aresnical poisoning, while a few were due to altera- 
tion in the colloidal equilibrium of the blood following an 
injection of a large bulk of fluid. The symptoms may be 
grouped as fallows : — 
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1. Immediate reactions. — In about half to five per cent, 
of cases severe toxic symx)toins appear within a few minutes. 
Although alarming they are rarely fatal. The face becomes 
flushed, the conjunctiva injected, tongue and eyelids become 
ledematous. Nausea, vomitingp j)rofuse perspiration, cough, 
dyspncea and precordial ])ain are often present. If stomatitis 
is present there may be pain in the gums and teeth, or in 
more severe forms the tongue and li])s may become swollen. 
These symptoms are known as nitritoid reaction. The exact 
cause of this immediate reaction is still a matter of specula- 
tion. They are common with patients with tubercular lesions 
(Stokes), or when a large volume of fluid is injected, as 
with salvarsan. They arc ])robably due to some alteration 
in some blood proteins (flocculation and agglutination), or 
to the presence in the blood of the break-down products of 
spirochictes, or to liberation of a histamine like substance. 

Occasionally tlie syphilitic ])rocess may show an increase 
in an acute form after the in jection. Tliere may be an ex- 
acerbation of a syphilitic keratitis resulting in blindness, 
or deafness, or development of other types of acute lesion of 
the central nervous system. If the secondary skin lesions 
are present they become erythematous, swell up and show 
an increase of secretion from the idcers. This ])henomenon, 
which is known as Jlerxheimer reaction, comes on suddenly 
and is due to the poisonous action of the proteins set free 
from the spirochretes. The appearance of any of these 
symptoms implies that the treatment should be stopi)ed. 

2. Earlff toxic sj/mptoms. — These generally appear within 
a few hours after administration and are characterised by 
febrile reaction with chill, nausea and vomiting. There 
may be sev^ere i)ains in the body. Kidneys show e^idences 
of damage with albumin and casts. As a rule these may be 
temporary and the symptoms disappear with the stoppage of 
treatment. Urticarial and other forms of skin eru|>tions may 
appear (exfoliative dermatitis). These generally ai>pear after 
about a week and may be very severe. Although sulph- 
arsphenamine is supposed not to cause skin eruption, the 
writer had a severe case of exfoliative dermatitis following 
the use of this preparation. 

3. Severe late reactions, — Occasionally severe and even 
fatal symptoms appear a few days after administration. 
In addition to some of the symptoms already described, 
the cerebrum and the liver are involved. 

The cerebral symptoms {arsphenamine encephalitis) appear 
after large doses, or when the ordinary doses have been 
given too quickly. The onset is sudden, the symptoms 
being headache, vomiting, dyspncea, epileptiform convulsion 
with clonic spasms, followed by unconsciousness, suppres- 
sion of urine, dilated pupil, coma and death, generally forty- 
^ight hours after the onset of the symptoms. Htemorrhagic 
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encephalitis occurs during the secondary stage, as a rule 
after the second injection. 

Jaundice appears in the course of treatment and may 
start suddenly, may be intense and may end fatally. Three 
types of jaundice are usually found ; they are 

(it) Early jaundice, usually commences within a few 
hours, may appear suddenly, or after subse(iuent injections. 

(/>) Late jaundice is a more serious disorder and appears 
several weeks to several months after termination of a 
course of injections. Unless followed by acute yellow 
atroi)hy of tlie liver, recovery takes place. Liver may be 
enlarged, with bile and traces of albumin in the urine. 

(c) Acute yellow atrophy of the liver is a more serious com- 
plication and a])])ears some Aveeks after the end of a course 
of treatment. 

Tlie following factors inlluence toxicity : — (1) Abnormal 
toxicity of tlie drug ; (2) errors in technique ; and (.‘D 

susce])til)ility of the patient ; and are aA^oided by (J) using 
a reliable pr(q)aration ; (2) folloAviug the same technique 
in the ])rej)aratiou and administration of the drug ; (3) a 
])reliniinary examination of the ])atient for possible visceral 
disease ; and (4) watching the patient during the Avhole 
course of treatment. 

Treatment of poisoning.— Since the symptoms of 
nitritoid reaction resemble anaphylaxis and nitrite poison- 
ing, adrenaline and atro])ine are suitable remedies. By 
giving one-tenth of the dose an hour before the remainder 
is giA^en, the toxic symptoms may be averted. The patient 
should be carefully Avatched for any of the late toxic 
symptoms during a course of treatment and if any ai)pear, 
further treatment should be sus])ended. Ne])hritis and other 
symptoms are treated on general lines. Sodium thiosulphate 
is useful in arsenical dermatitis {see ]). 81). 


THEUAeKT TIC S 


These preparations are largely used in certain types of 
protozoal and spirochrotal infections, and are of special value 
in syphilis, Vincent’s angina, yaAvs, etc., and good results 
have been reported in relapsing fever and rat-bite fever. 
A single injection of arsenobenzol or any of the derivatives 
AAdll cause the spirochietes to disappear in a few hours from 
the chancre, and since a single dose Avill not reach all the 
parasites, the injections are repeated. After three injections 
the Wassermann reaction if positive becomes negatiA^e in 
most cases, but the improA^ement is not permanent, for 
after some weeks or months the reaction reappears and the 
symptoms of secondary syphilis begin to appear. It is 
therefore necessary that mercury should be given after 
these injections and continued on the usual lines. The 
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radvantage of using arsenobenzol is the rapidity of its action, 
whereas the concentration required to sterilise the system 
with mercury is obtained after several days or weeks. 
Therefore after the immediate action has been obtained by 
the use of arsenic the treatment sliould be supplemented by 
the slow and prolonged action of mercury. 

The modern conception of the treatment of syphilis with 
arsenobenzol compounds is not to use a large dose to produce 
a high concentration of the drug in the blood for a limited 
period, but to maintain a moderate concentration for a 
prolonged period, by giving a series of injections in moderate 
<ioses instead of a single large dose. It has therefore been 
found necessary to give Intramuscular injections more 
frequently so as to maintain a moderate concentration of 
arsenic for a prolonged period to eifect complete recovery. 

Some cases of syphilis do not improve under arsenobenzol 
and Ehrlich suggested that the failure was due to the 
parasites inhabiting in out of the way parts of the body, 
>e.(r/., cerebro-spinal fluid, which the drug could not reach. 
After an injection most of the parasites in the blood stream 
are killed, but a few surviving ones slowly multiply and 
reinfect the whole system. 

In the treatment of syphilis arsenobenzol is the drug of 
choice in early cases (chancre and secondary manifestations) 
affecting young healthy persons. Novarsenobenzol is pre- 
ferred for elderly people, pregnant women, children and 
patients with cardiac, renal and other complications. Silver 
salvarsan is useful in neurosyphilis, extensive gummatous 
ulcerations and anicmia. Hut since the preparation of the 
^solution of salvarsan is complicated, and not suited for 
routine use, and was followed by a large number of accidents 
from errors in technique, neosalvarsan has practically 
replaced it and is extensively used. 

Salvarsan and neosalvarsan have been used in malaria, 
yellow fever and human trypanosomiasis, but the results 
have not been encouraging. On the other hand trffparsa- 
rnicle is of special value in trypanosomiasis and effects a 
cure in early cases when given in 2 grm. doses intravenously 
^very week for live injections. These are generally preceded 
by five injections of Bayer 205. The only disadvaihtage is that 
it causes limitation of the field of vision and sometimes even 
blindness. A few develop jaundice. It has little power 
in killing spirochsetes and is not of any value in either 
primary or secondary stages, or against gumma, but it has 
the power of penetrating the central nervous system mbre 
readily than other arsenical preparations. It has not proved 
•successful in the treatment of early manifestations of 
cerebro-spinal syphilis, but gives good results in dissemina- 
ted sclerosis when given before irreparable damage of 
i}be nerve cells have resulted and may be combined with 
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malaria treatment;. It is said to possess remarkable power 
of reinforcing processes of natural resistance and promoting 
recuperation. It has also been used in filarial infection 
and chyluria with some success. 

Stovarsol (acetarsol) is therapeutically active when given 
by the mouth, and is useful in amcebic dysentery specially of 
the encysted variety. Cases resistant to emetine often yield 
to it. It is also useful where emetine is contra-indicated. It 
has been used in yaws, syphilis, tryi)anosomiasis and filarial 
infections, but the results were disai)pointing. 

Contra-indications.— (1) The injection should never be 
given on a full stomach, or when the blood-pressure is high. 
{2) It should not be given to persons suffering from chronic 
renal disease (of non-syphilitic origin), diabetes, or chronic 
myocardial degeneration, or to cases exhibiting evidences of 
recent endocarditis. (3) Owing to the congestive action of 
this drug it should not be used in cases with signs of active 
pulmonary tuberculosis, fetid bronchiectasis, or serious lung 
disease. (4) Patients whose vessels are atheromatous or 
who have suffered from cerebral luemorrhage are also bad 
subjects for salvarsan. (5) Persons showing special idiosyn- 
crasy to arsenic. (0) Persons suffering from non-syphilitic 
retinal diseases or affections of the optic nerve. (7) 
Advanced cerebral mischief and cachexia. 

Method of administration.— Solution of arsenobenzol or 
novarsenobenzol given subcutaneously produce local irri- 
tation and inflammation. These effects are due i)artly to the 
drug and partly to the reaction of the solution, acid solu- 
tions cause severe and persistent ])ain, while alkaline solu- 
tions i)roduce corrosion, ulceration and even gangrene. Neo- 
arsphenamine though forms a neutral solution also produces 
severe j)ain, inflammation and fibrosis. Rectal administra- 
tion has also been suggested but Mehrtens found that! grm. 
of neosalvarsan i)roduced a concentration of 0.025 mg. 
arsenic per 100 c.c. of blood, while intravenous injection of 
0.6 grm. produced at first 0.97 mg. per 100 c.c. and subse- 
quently 0.077 mg. per 100 c.c. of blood. Rectal admin- 
istration therefore is not so effective. The usual method is 
the intravenous route. It is practically painless, and 
there is seldom objectionable local effects at the point of 
injection ; if any should arise it may be ascribed to faulty 
technique. Moreover the time spent in bed is greatly 
reduced by this method, Whatever method is used strictest 
asepsis must be maintained. These injections should be 
followed by mercurial treatment, and usually injections of 
ealomel or mercurial cream are given. When intensive 
treatment is required, a series of six intravenous injections, 
once a week, constitutes a course. But usually three 
injections are given at fortnightly intervals. The highest 
-dose of salvarsan for a healthy adult man of average weight 
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is 0.5 gm. intravenously, and 0.4 gm. for a woman. For a 
child ten pounds in weight the first dose should not exceed 
0.01 gm. The maximum dose for a healthy adult Indian is 
somewhat lower, preferably 0.4 gm. of salvarsan for a man 
and 0.3 gm. for a woman. The dose of neoarsphenamine is 
greater than salvarsan in the proportion of 3 to 2, i, e. 0.6 
gm. of neoarsphenamine equals 0.4 gni. of salvarsan. The 
dose should always be varied with the strength and condition 
of the patient. It has been found that smaller doses fre- 
quently repeated give as good results as full doses and are 
less dangerous to the ])atieiit. 

Injection of Salvarsanised Serum.— -Since very little 
arsenic passes into the central nervous system, intravenous 
use of salvarsan is not very useful in cerebro-si)inal syphilis. 
It has therefore been suggested that in these cases salvar- 
sanised serum may be injected directly into the spinal canal. 
The results have been rather hopeful specially in the treat- 
ment of tabes. 

Sivift-EHis Method — The patient is given an ordinary 
dose of salvarsan or neo-salvarsan intravenously, and after 
an hour 40 c.c. of blood is withdrawn from a vein, Avliich is 
allowed to clot and left for 24 hours on ice ; 12 to 15 c.c. of 
serum is then drawn oft* and centrifugalised. This serum 
contains about 0.01 mg. of salvarsan per c.c. It is heated to 
56°C. for half an hour. This may be diluted with normal 
saline to make 30 c.c. and injected by lumbar ])uncture, an 
equal volume of cerebro-spinal 11 aid being first withdrawn. 
The injections are safe and may be repeated after two 
weeks. 


POTASSII 

Potassium Iodide. KI 

Source. — Obtained by fho action of exce.SvS of iodine on a solution of 
potassinm hydroxide, evaporatinjr to dryness, fusing with chai'coal, 
and purifying by crystallisation from water. Contains not less than 
.99 p.c. of potassium iodide. 

Characters. — Colourless. transparent or somewhat opaque, crystals, 
or a white granular no wder. Odourless; taste, saline, slightly bitter 
Sohihle in 0.7 parts of water, in 12 parts of alcohol (90 p.c.), in 2 parts 
of glycerin. 

Incompatibles. — Bismuth snlmitrate, spiritns a^theris nitrosi, solu- 
tions of ferric salts, dilute hydrochloric acid, liq. strychnine, potas- 
sium chlorate, alkaloidal salts, and substances containing starch. 

B.P. Dose.— 5 to 30 grs. or 0.3 to 2 grm. 

lODIDlIlH 

Sodium Iodide. Nal 

Source.— Prepared from iodine and a solution of sodium hydroxide 
by a process similar to that adopted in making potassinnl iodide: 
the salt being crystallised at a temperature not less than 20®(y. 
Contains not less than 99 p.c, of pure sodium Iodide 



PHAEMACOLOGY OF IODIDES 


481 


Characters.— A white, crystalline powder, deliquescent, having a 
Si saline and somewhat bitter taste. Solubilify.— l.vas than 1 part of 
water, 1 in 3 of alcohol (90 p.c.). 

B.P. Dose. ~ 5 to 30 grs. or 0.3 to 2 grm. 

X < )X-0 FI< 'I A L Pn KPA K AT l< ) V 

1. Ammonii lodidum.—Iii minuto colouiioss cubical ciystals, oi- as white 
grannlai- powder. Odouiicss, wilh a .sharp saline taste. Veiy )i.ygro.scopic. 
Itocoine.s yellow or brnwni.sh when exposetl to air arid lii^ht. 

Dose. -'2 too grs. or 0112 to 0'4 grm. 


FllAHMA(‘(>iJ)(JY OK lODllJKS 

Intemally . — The action of iodides is identical with that 
of iodine, except that these are less irritant to the gastro- 
intestinal tract, and are tlicrefore used in preference to 
iodine. Large (loses cause irritation of the stomach and give 
rise to nausea and vomiting if used in concentrated solution. 

Iodides are absorbed by the intestine and circulate in the 
blood as iodide through which it penetrates the diflerent 
tissues of the body. The acid in the stomach may liberate 
highly irritating iodine. They are excreted with the saliva 
within a short time and give a metallic taste in the mouth. 
In large doses they yiroducca group of symptoms known as 
iodism. Hesides the characteristic action of iodine they 
increase the secretion of bronchial glands during elimination 
through the respiratory mucous membrane, producing a 
flow of thin mucus, and licpiefying tenacious secretion. 
Potassium iodide tends to lessen viscosity of the blood, dilate 
peripheral arterioles and reduce irritability of the heart 
without aflecting its contractility. 

They are diuretics, and are more powerful than chlorides. 
They act possibly by diminishing reabsorption from the 
tubules. 

Excretion of lead and mercury hxed by the body is made 
rapid by potassium iodide. It forms insoluble, unabsorbable 
and non-poisonoiis lead iodide. 

As the spirocluetes of syphilis are not killed by the 
application of iodide to a syphilitic lesion, it does not act 
as a parasiticide. The specific effects in the tertiary stage 
are exerted not on the parasites but upon the tissues in which 
the parasites live and which have reacted to their presence by 
the formation of gumma. These dissolve under the action of 
iodides. They combine with antitrypsin which normally 
prevent the resolution of necrotic tissue and set free proteo- 
lytic ferments which digest and absorb gummatous tissue. 

Iodine is contained in the form of thyroxine in the thyroid 
gland, and administration of iodine or iodides increases the 
iodine content of the gland with corresponding increase of its 
Activity. 

Elimination.— Iodides are rapidly eliminated mainly by 
31 
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the urine, but partly also by the saliva, gastric juice, sweat, 
milk, and other secretions and body fluids and effusions. 
Seventy-five per cent, of the dose appears in the urine within 
twentyfour hours. The remainder may remain in organic 
combination in the body. Swift reported that iodine was 
not found in the cerebro-spinal fluid even after very large 
doses given by the mouth. Later Campbell and Snodgrass 
demonstrated iodine in the same Jluid after oral use, and in 
larger amount after intravenous use. 

Untoward effects. — Iodides sometimes give rise to certain 
symptoms either when continued for a long time in large 
doses or even witli small doses due to idiosyncrasy. They 
are manifestations of irritative phenomena of the skin and 
the mucous membranes. 

Skin . — In escaping through the skin they produce cuta- 
neous eruptions, vesicular, bullous or luemorrhagic, starting 
from the pa])illary layers and not from the sweat glands. 
All these skin reactions are due to the iodine set free in 
the skin glands by oxidation. Serious eruptions usually 
occur in patients with low vitality, and in those with 
chronic nephritis. Cleanliness of the skin and small doses 
of arsenic are the best prophylactics know n at present. 

Mucous memhmnes . — The mucous membranes of the 
nose, threat, bronchi, conjunctiva, etc., are irritated by 
iodides giving rise to symptoms of iodism. There is running 
of tlie nose, (edema around the eyelids, sneezing, and 
headache, the symptoms resembling acute cold or influenza. 
Sometimes there may be tedema of the glottis with swelling 
of the parotid glands, a metallic taste in the mouth, loss of 
appetite, furred tongue, and salivation ; wliile vomiting 
and diarrlnea may appear in more severe cases. Sometimes 
the symptoms disappciar after the dose is increased, and 
are more common when the excr(5tion is interfered with as 
in those suffering from nephritis, and disappear with the 
stoppage of the drug. The cause of these symptoms is 
not clearly understood. They are not due to liberation of 
iodine, nor to anaphylaxis, but are supposed to be due to 
alteration in the colloid equilibrium (Sollmann). It has 
been shown that intravenous injection of iodides alters the 
surface relation of the blood, and that these produce (edema 
from altered colloid-water affinity. 

Anti clotes.— Carbonate of ammonium, sp. amnion, nromat., or bicarb- 
onate of potassium controls iodism. Fo\vler\s solution prevents skin 
eruptions. Calcium lactate is also used. 

THKRArEUTlCS OV lODlOKS 

Internally . — Iodides are employed in the same class of 
diseases where iodine is indicated but the following deserve 
a special notice : — 

Stomach and liver^— Potassium iodide given after food in 
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minute doses, say J gr. with aromatic spirit of ammonia 
or ipecacuanha tincture, is of great service in atonic 
dyspepsia. 

Respiratory passage.— As the iodides liquefy the 
phlegm and help expectoration, they are used in bronchitis^ 
broncho-pneumonia and pneumonia. Although they have 
no action on the bronchial muscles they are used in bronchial 
asthma in 5 to 10 gr. doses, often witli benelit. In pleurisy 
they help absorption of pleuritic tluid. In pulmonary* 
tuberculosis they increase both the cough and expectoration 
and in some cases may accelerate luemo])tysi8. Dy breaking 
the tubercular nodules they cause fresh infection by freeing 
the bacilli. 

Heart and circulation. — Iodides are used to absorb the 
eftiision in ])ericarditis, and the deposits over the valves. 
They are extremely valuable in all conditions of the heart 
and the vessels following tertiary manifestations of syphilis. 
They often give relief to pain of aneurism. Prolonged use 
sometimes lowers the blood-pressure, but as a rule fails 
unless of syphilitic origin. It is believed that it helps to bring 
the y)ressure down by its action on the carotid sinus (page 275) 
provided there is sclerosis of t he sinus, llenelicial results 
have been obtaintnl in angina by giving iodine and iodides 
intravenously, and by subcutaneous injections of CO 2 : both 
may bes used either alternately or simultaneously. It is a 
valuable remedy in artcrio-sclerosis and Stockman has 
suggested that the value of this drug is due to production 
of a large amount of thyroxin. 

Brain.— It has been used in hydrocephalus, but only acts 
as a palliative. In meningitis and other cerebral lesions of 
syphilis, a comhination with bromide and mercury is the 
time-honoured treatment. 

Skin. — Many syydiilitic cutaneous diseases, such as 
psoriasis and erythema, are sometimes cured by full doses of 
iodides. 

Scrofula. — The iodides, especially syrupus ferri iodidi^ 
either alone or with cod-liver oil, have a remarkable ettect in 
tuberculosis when the glands arc affected. 

Syphilis.— Although iodides have no toxic eff*ects on 
treponema, sodium iodide has given good results in locomotor 
ataxy given intravenously (1 to 3 grm. in 10 p.c. solution). 
They are of immense value in tertiary syphilis, or rather in the 
manifestations of untreated syphilis which go to the tertiary 
stage. Periostitis, nodes, gunimata, syphilitic deposits in 
the brain and other organs disappear with remarkable 
rapidity. Success depends upon boldly pushing the drug in 
doses of 20 to 40 grs. or even 1 dr. three times a day. They 
sometimes do good in the secondary stage specially when 
combined with mercury. They have no effect in primary 
stage, but are efficacious in congenital syphilis. 
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Goitre. — Iodine or iodides in small doses (2 grs. daily) 
sometimes produce good results in simple hypertrophic 
goitre and have been used both for prevention and treatment. 
But the patient requires to be constantly watched to prevent 
the symptoms of hyperthyroidism which may follow if the 
dose is large and used for a prolonged period. In Graves’ 
disease its use has proved benclicial in reducing the meta- 
bolic rate prior to partial* thyroidectomy. 

Large doses are of great v'alue in actinomycosis or 
sporotrichosis in 00 to 120 grs. given daily. 

Metallic poisons. — Potassium iodide eliminates lead and 
mercury and other metallic poisons from the system ; 
magnesium sulphate should always be given in these cases in 
combination with the iodide, otherwise the metallic salt may 
be reabsorbed from the bowels. 

Prescribing hints.— Potassium iodide is best adminis- 
tered freely diluted in w^ater or milk, preferably an hour 
after food. When taken in this way the chances of iodism 
are less. While some j)atients suffer from iodism within a 
few hours aftera relatively small dose, others beaiMpiite large 
doses. Given soon after meals, it may cause gastric irrita- 
tion from liberation of iodine, but taken half an hour before 
meals it is free from this effect. As they are incompatible 
with too many drugs, iodides should preferably be ])rescribed 
alone. They are incompatible with alkaloidal salts, and 
should not be prescribed with liquor strychnine, which will 
throw down alkaloidal precipitate. Pot. iodide should not be 
used with calomel as it forms a highly irritating and toxic 
iodide of mercury. Acids for the most part decompose iodides 
setting free iodine. The same is true with hydrogen peroxide. 
Iodides precipitate heavy metals. When prescribed with 
ferric salts iodine is liberated, also when combined with 
spiritus ietheris nitrosi if acid. When combined with sub- 
nitrate of bismuth the mixture turns yellow from free iodine 
and from formation of iodide of bismuth. 

('lass C ; Drugs used in Leishmaniasis 
ANTmONIl ET POTASS^ll TARTRAN 

Potassium Antimonyltartrate 

Syn.— Antiraonium Tartaratum ; Tartar Kinetic. 

Source. —Obtained by the interaction of antimonioiis oxide and 
potasstum acid tartrate. Contains not less than 99 p.c. postassiinn anti- 
monyl tartrate. 

Characters.— Colourless, transparent crystals, or a white, granular 
powder; efflorescent; taste, sweet, no odour. Soluble in 17 parts of 
wa^r, m3 parts of boiling water, insoluble in alcohol (90 p.c.). 

A A?*?' i 0.002 to 0.008 grm. Emetic. to 1 gr. or 

0.03 ^o 0,08 grm. Intravenously . to 2 grs, or 0.03 to 0.12 grm. 

Solution for injection may be sterilised by heating in an 
Mtociave, by tyndalhsation, or by filtrationi 
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ANTIMONII JET TARTRAS 

Sodium . Antimonyltartrate 

r Source. — A[ay be obtained by the interaction of antimonious oxide 

and sodium acid tartrate. 

Characterfe.— rolonrless and transparent, or whitish, scales or 
powder. No odour ; taste, sweetish. Hygroscopic. Soluble in 15 parta 
of water, insoluble in alcohol (90 p.c.). 

B. P. Dose. — ;/.y to J gr. or 0.002 to 0.008 grm. Emetic.— \ to 1 gr. or 
0.03 to 0.06 grm*. IntracenoxiHhj,— \ to 2 grs. or 0.03 to 0.12 grm. 

Nos-official Preparations 

1. Vinum Antimoniale.—Tarta rated antimony 4 grm., boiling water -4 mils., 
sherry </.«. to 1000 mil.s. Dosp.-—\{) to 30 m.s. or 0.6 to 2 mils. 

2. Stibenyl.—.Sodiiim acetyl-p-arninophenyl stibinate.— -A brownish powder, 
Rolui)lolin 1.0 part.s of water. Can be given intrarnnscnlarly. Results have not 
been eneoui’aging. Analogous to Dosp.—'^I* to IVsgr. or or 0.05 to 0.1 grm, 
intravenously in 30 e.c. of water. 

3. Urea Stibamine.— A compound of urea and jt>-aniino-phenylstibinic acid. 
(Jiv(.‘s good l esnlts in the treatment of kala.*:izar witli injection.s of 0.05 to 0.3 gm. 
in 2 \)A'. solution twice a week intravenously. 

4. Stibosan. St/n.— Van Hptfdpn 471.— It is a sodinin salt of m-chlor-p-acetyl* 
aminophenyl stibinic acid. K.seful in kala-azar. Dosr. — 0*15 grm. initial dose and 
0.3 gi-m subseciuently. Solutions .should not be boiled and sliould be prepared 
frt^sll to make a 5 p.c. solution. A stable compound and does not undergo any 
change, wlien (‘xposed to air. 

5. Neostibosan. S//n.— Von lleijilen tV.K’. B.— It is diethylamine para aminophenyl- 
sfil)inic acid. Van hp tfirffi hilramusnihtrhf. 0.3 grin, in distilled water to make 
25 p.c. solution. Eight daily injections are given. I’lio. total quantity being 2.1> 
gin. Tlie lirst do.se is 0.2 grm. 

PlIAiniAt OLOGY 

/sc/ei Rfi////.— Salts of antimony are powerful irritants to 
the skill and form characteristic local lesions, first papulaiv 
then vesicular and lastly pustular. These rashes resemble 
small pox and arc due to the formation of insoluble irritant 
])recipitatcs at the orifices of the sweat glands by the acid 
])erspiration. The pustules sometimes coalesce and form a 
big idcer which on healing leaves an unsightly scar. 

IntcnHilltf . — In the stomach antimony has the same irritant 
action as observed on the skin, but the degree of irritation 
depends upon the amount used. In small doses it produces a 
sense of warmth and soreness, and in larger doses loss of 
appetite, nausea and increased secretion of gastro-intestinal 
mucus. In still larger doses (1 to 2 grs.) it induces vomiting 
which is accom])anied by depression, cold perspiration, 
hurried respiration and increased bronchial and salivary 
secretion. The vomiting is duo to direct irritant action on 
the stomach, although it was once attributed to stimulation 
of the centre. The salts dissociate in the stomach and 
intestine and increase their peristaltic movement. But the 
antimony ion is slowly absorbed from the stomach, therefore 
the effects are entirely confined to the stomach, and since 
most of it is expelled out very little enters the intestine, 
unless a large quantity is used, or more passes into the 
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intestine than is expelled out by the vomit. In toxic doses 
it is a powerful gastro-intestinal irritant like arsenic. 



A H 

Fig. 13.— Perfusion of isolated lloart of (lUinoa-pig. A. Showing tln^ effect of 
sodium antimony tartrate (0.5 c.c. of 1 p.c. solution). Ji. Kffeet of potassium 
antimony tartrate (0-5 c.c. of 1 p.c. solution). Xoto weakening and slowijig of the 
heart. 

Heart and circulation.— From tlie beginnm^,^ even in 
small doses, antimony reduces the force and fre([uency of 
the cardiac beat which tends to ])econie intermittent, and 
in large doses the heart becomes profoundly depressed with 
acceleration of the pulse-rate. The blood-pressure falls 
considerably (1) partly from the depressed condition of the 
heart, ( 2 ) partly from the relaxed state of the arterioles 
caused by the depression of some portion of the vaso-niotor 
system, and (3) partly rcllexly from the stomach (nausea). 
Hence, antimomv is a powerful cardiac and circulatory 
depressant. Antimony probably circulates in the blood in 
combination with proteins. It increases the number of 
leucocytes and is said to diminish the red blood-cells. 

Respiration. — Respiration is very much depressed after 
a brief stimulation. Inspiration becomes short, expiration 
prolonged, and finally respiratory movements become irregu- 
lar. In fatal poisoning the lungs become congested. It 
increases the bronchial secretion and liel})s expectoration. 
This effect is chiefly reflex from gastric irritation. 

Temperature is not much affected in health but is reduced 
in fevers, owing chiefly to diaphoresis, caused by (1) the 
depressed condition of the circulation, (2) dilatation of peri- 
pheral vessels, and (3) possibly to some extent from gastro- 
enteritis. 

Nervous system.— The cerebrum is depressed causing a 
feeling of languor, inaptitude for mental exertion, lowness of 
spirits and sleepiness. These effects are indirect tlirough 
circulatory depression and disturbances of the gastro- 
intestinal tract. 
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Metabolism. — Its effects on metabolism are much the same 
as those of phosphorus and arsenic. Continued long it causes 
fatty degeneration of many organs specially the liver. The 
glycogen may disappear from the liver, and there is increased 
elimination of nitrogen and deficient oxidation of tissues. 

Micro-organisms. — Like arsenic, antimony in dilutions of 
1 in 200,000 kills typanosomes, and the trivalent antimony, 
whether in organic or inorganic combinations, is more 
toxic than the pentavalent form. Antimony therefore has 
a specific action on trypanosome in much the same way as 
quinine on the malarial parasite. In fact Ciishny has 
shown that in dilutions of 1 in 500,000 it has a destructive 
action on trypanosome in the blood. On the other hand 
Noguchi has pointed out that the highest dilution of tartar 
emetic lethal to cultures of leishmania is 1 in 100 in vitro, 
and that its action is not increased by contact with fresh 
animal tissue. In the body its concentration is not likely to 
be greater at any time than 1 in 10,000. Moreover penta- 
valent compounds are excreted more rapidly than trivalent 
derivatives. In fact Brahmachari has shown that 80 to 40 
p.c. of urea stibamine is excreted within 24 hours after in- 
jection, whereas only (» p.c. of tartrate is excreted in the 
same period. It is evident therefore that antimony by itself 
cannot cure kala-azar, and it has been suggested that either 
it forms a new compound with the tissues of the host wdiich 
exerts a parasiticidal effect, or that it liberates from the 
tissues immune bodies wliich destroy the parasites. 

Elimination. — Absor[)tion of antimony is sIoav, the salts 
are excreted by the kidneys, bile, skin, mucous membranes of 
the bronchi, gastro-intestinal tract and mammary glands. A 
portion is stored up in the liver. A considerable amount 
is excreted by the intestine, a large ])ortion is also thrown 
out by the kidneys. 

Toleration. — Large doses given several times a day some- 
times do not induce vomiting, thereby producing tolerance of 
the drug. 

Acute toxic action is very nmch the same as that of arsenic. Pain and 
discomfort in the region of the stomach, headache, general weakness, 
profuse diarrlnea and jaundice are some of the symptoms. Albumin 
appears in the urine and the pulse becomes slow and weak. The post 
mortem a))pearances are not so marked as in arsenical poisoning. 

Antidotes.— Krnetics or stoiiiach-punip if vomiting is not free. 
Tannin is the chief antidote in any shape. Strong tea, coffee, gallic 
acid, astringent infusions, and dtunulcent drinks should he freely 
given. Stimulants, strychnine subcutaneously. Chronic toxic action 
is rare nowadays. 


Tukuapeutics 

Externally . — As a counter-irritant, tartarated antimony 
ointment (5 p.c.) is used in cases of kala-azar of children who 
<^annot bo given intravenous injections. Application of 1 to 
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2 p.c. tartar emetic ointment has given good results in the 
treatment of oriental sores. 

Internally, Gastro-intestinal tract.— As an emetic, tartar 
emetic is not suitable in cases of poisoning on account of its 
tardy action and the general prostration it induces, but is of 
great service in those cases of acute inliammatory affections 
of the respiratory tract, such as croup and bronchitis where 
both emesis and vascular depression are needed. Formerly 
antimony was used largely in acute inflammatory fevers, but 
its use has now been given up. It is only used in cases of 
bronchial aifections of children in combination with ipecac- 
uanha tincture. 

It is chiefly used in the treatment of several tropical 
diseases, such as leishmaniasis, trypanosomiasis, yaws and 
bilharziasis. It has also been used in malaria and fllariasis,, 
but the results have not been encouraging. 

The treatment of leishmaniasis with antimony preparations 
constitutes one of the most important advances in chemo- 
therapy. The best results ai'C obtained when the treatment 
is commenced early. In fact 18 to injections of tartar 
emetic or sodium antimonyltartrate spread over two to 
three months will effect complete recovery. The routine 
method is to give these injections intravenously, commencing 
with 0.5 c.c. of a 2 p.c. solution and gradually increasing the 
dose by the same amount each week till a maximum of 4 to 5 
c.c. is reached. These injections can be given every 2 or 8 
days as long as no toxic symptoms or any excessive reaction 
occur. Some prefer 1 p.c. solution. The solution can be 
sterilised by boiling. If any fluid escapes into the tissues 
around the vein there will be pain and inliammatory indura- 
tion. According to Napier the maximum curative dose of 
tartrate is 4 grm. for every 100 pound of body weight. In 
practice however a maximum of 2.52 grm. in 50 iniections is 
sufficient. For children or debilitated patients the initial 
dose should be 0*25 c.c. Children tolerate relatively larger 
doses than adults. 

The success of the antimony treatment has led to the 
introduction of many preparations, but Urea Stibamine of 
Brahmachari, gives the best results, and cases resistant to 
tartrates or other preparations recover under its use. 
Although it is claimed by some workers that Neostibosan is 
superior to many other preparations inasmuch as it effects a 
cure^ with eight daily injections, the results have not been so 
brilliant as anticipated, and it has no advantage except that 
it can be given intramuscularly. 

Owing to the toxicity of the potassium salt, sodium tar- 
trate of antimony is preferred by many in the treatment of 
puharziasis. Quite recently a trivalent antimony compound 
of pyrocatechin sodium disulphonate (Fuadin) has been 
used. The injections are given into the gluteal muscle. The. 
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usual dose is 1*5 c.c. of a 7 p.c. solution on the first day, 3.5 
c.c. on the second day, and 5 c.c. on the third day, after 
which the same dose is given on alternate days till the 
fifteenth day. 5 c.c. contains 42.5 mgm. of antimony. It has 
also given good results in granuloma inguinale when used in 
the same w^ay as for bilharziasis. 

Toxic symptoms associated with intravenous injections. 
— As a rule no untoward symptoms are noticed in the majority 
of eases ])rovided the treatment is commenced with small 
doses and gradually Avorked up to the maximum dose. A 
certain number of patients however show an intolerance to 
the drug, and untoward symptoms maj^ appear even after 
very moderate doses. These symptoms may be classified as 
follow s : (a) (iastro-intestinal symptoms. Severe fits of 
coughing and retching immediately after an injection is very 
common. These are less likely to occur if the injections are 
given on an empty stomach. Nausea and vomiting and some- 
times acute dLarrha*a may follow^ an injection. (/>) A slight 
rise of temperature w ith or w ithout rigor ; tliis is of no signi- 
ficance unless excessive, (c) Cyanosis, rapid and irregular 
pulse. ((/) Nervous symidoms. (leneral depression when 
the treament has been continued long, persistent headache 
and hemicrania. Rarely loss of consciousness and inconti- 
nence of urine and fteces. (c) Pain on the shoulders and 
in the big joints, (f) Papular eruptions, (g) Symptoms 
suggestive of acute liepatitis with jaundice and recurrence 
of fever. (//) Anaphylactic-like syndrome. Generally occurs 
suddenly after the 6th or 7th injection. Face becomes putty, 
urticarial rashes ap])ear all over the body, and ditticulty of 
breathing. In severe cases pulse becomes imperceptible and 
collapse sets in with stertorous breathing and unconscious- 
ness. These symptoms disappear soon. Though alarming 
no deaths have been reported. 

Appearance of any of these symptoms demands either 
reduction of the dose or stoppage of treatment. 

Prescribing hints.— The use of antimony in the treat- 
ment of kala-azar is almost universal and the student should 
know' its dilVerent methods of administration. In cases of 
children, or w here its use is otherwise contra-indicated, tartar 
emetic ointment 5 p.c. or metallic antimony 5 to 10 p.c. in 
lanolinemay be rubbed on the akin. Only small doses can be 
given by tlie mouth, and therefore in the treatment of proto- 
zoal diseases Avhere stronger concentration is required this 
method is of no use. Intramuscular injections are very irritat- 
ing and painful, producing severe inliammation. Although 
several preparations are now^ available which are claimed to- 
have the advantage of not producing any local effect, the 
intravenous route is the only reliable method and should 
always be adopted. Some patients are intolerant to even 
small doses of antimony. 
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Class D ; Drugs used in Trypanosomiasis 

These inolade pentavalent arsenic compounds, vis, Gacodylates 
(see pa^e 472), Atoxyl, Tryparsamide, Fourneau, Bayer 205. 

Sodii para-aminophenylarsonas. Si/n. —Atoxyl ; Soamin,— Both 
soamin and atoxyl which are closely allied preparations were first 
tried in the treatment of sleeping sickness ; tlie former more exten- 
sively than the latter. They both cause the trypanosomes to dis- 
appear from the peripheral blood for Ions? periods. They were however 
found to be of little value in the sleeping stage as they do not 
penetrate the meninges. 

A number of cases of recovery in the early stages have been 
recorded by different observers. The method of treatment is to 
give injections of either soamin or atoxyl in 10 p.c. solution once a 
week. The usnal dose being 3 to 7 grs., commencing with 3 grs. and 
then working up to 7 grs. 'flie only disadvantage is that it may cause 
dimness of vision and optic atrophy, 'flie sight therefore requh*es to 
be tested during the course of treatment and any restriction in the 
field of vision necessitates either stoppage of the treatment or 
reduction of the dose. The routine method is either to give the 
in^jection every 5 or d days, or once a week for a month, or till 100 grs. 
have been given and then to wait for one month before another course 
is given. This is continued for at least one year after all signs of 
the disease have (lisa])peared. (See also page 473). 

Tryparsamide.— Recently this preparation has been introduced 
which promises to give better result. It causes (lisappeaidiice of the 
human trypanosomes from the peripheral blood, specially the (imn- 
hiense infections. The usual dose is 0.3 to 7.0 grm. in 10 p.c. solution 
intramuscularly or intrav’enously. During the second stag(% with 
nervous symptoms, it produces marked iniprovtunent in tin* cell 
-content of the cerebrospinal Iluid with arrest of the symptoms, in 
doses of 3 to 5 grm. Only disadvantage is that it also causes trans- 
ient dimness of vision. F. van den Rranden and his colleagues, in 
the Belgian Congo advise a total 20 to 40 grins, in early cases, and 50 
to 100 grins, in chronic ones, in doses of 3 grins., and 0.5 to 2 grm. in 
<;hildren. (See also page 473). 

Fourneau 270, or Ormniine is the sodium salt of acetyl-p-amino- 
-oxyphenyl-aresnic acid. In white powder. It is used in freshly ])re- 
pared solution in doses gradually increased from 1 to 0 grin. ])er kilo 
of body weight. The injections are given suliculaneously or intra- 
venously in 20 p.c. solution. (»ood results have been recorded in the 
first and second stage. 

Bayer 205, or xlfomwi/Z ; Germanin , — .\ white amorphous powder, 
freely soliilde in water and saline solution forming a iMMitral solution. 
Its composition is not known, ])robably belongs to the trypan red 
clas.s of dye.s. Dose.— 0.6 to 1 grm. in 10 p.c. solution intrav^enously 
or intramuscularly every 2 to 6 days up to 5 injections. 

Action and Uses. — Its action in this disease was established by 
givdng injections of the drug to infected small animals chietly mice ; 
and it has since been extensively used on human beings, 'fhe results 
were not very encouraging except in infections with T, rhodesiense. 
It is however more effective in early cases before the cerebrospinal 
fluid is infected. A.s a propliylactic it has been found rather effective, 
giving protection for seven rnonth.s. Its use is generally supple- 
mented by the adtiiini.stration of tryparsamide, but it has been found 
that this increases the danger to sight of tryparsamide. 

The drug is very expensive and produces toxic eftects on the 
Kidneys which precludes its further use. 


Class K : Amoebicidal remedies 

These include Ipecacuanha and its alkaloids (see page 297), 

Btovarsol, Carbarsone, Vioform, Yatren, Rivanol 
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Stovarsol (.see page 473).— It has been used with certain amount of 
success in chronic ama3bic dysentery specially in the resisting 
eyst-passing cases. It is generally given by the uiotith in 4 gr. doses 
twice a day. It is also taken after a course of emetine to prevent 
relapses, but often fails to prevent this. Its only disadvantage is that 
it hfis a tendency to induce severe dermatitis. A few cases of deaths 
after stovarsol are on record and therefore it should be used witli 
•caution. 

Carbarsone.— 4-carbaminol-phenyl arsonic acid. (\)ntains 28.8 p.c. 
arsenic. It is extolled as a valuable remedy in ama‘bic dysentery and 
is non-toxic. It is administered by the mouth in 0*25 grm. or gr. 
doses in capsules twice a day for 10 days. In ob.stinate cases an enema 
of 2 grm. in 200 c.c. of warm 1 p.c. sodium bicarbonate solution is 
instilled into the rectum after a cleansing enema, and repeated every 
alternate niglit for five nights. 

It is contra-indicated where the kidneys and the liver are damaged. 

Vioform. — lodochlor-hydroxy-quinoline. A greyish-yellow powder 
almost insoluble in water and .sparingly soluble in alcohol, (.'oidains 
40 p.c. iodine. 

Dose. 0.25 grm. or 3!i gr. in capsules for ten days. 'Phe course 
being repeatiKl after a week's rest. 'Potal (piantity being 15 grm. 

It has been used in amcebiasis with much success. 

Yatren. Sipi.- Qnittoxtfl : /voret/n.— Sodijim lodohydroxy-qiiinoline 
Sulphonate. A pale yellow hygroscopic powder. Contains 28 p.c. 
iodine. In acute and chronic auuebic dysentery. Useful also in 
bacillary dys(‘ntery and lamblial cysts. 

Dose. -5 to 15grs in pills or powder. 

Rivanol. Stju^—Ethoxn-diamino-acridhie I^actate,- -X yellow dye 
stuff with powerful antiseptic action, rseful in human amivbiasis, 
bacillary dysentery and acute and chronic enteritis of adults and 
children. 

Done. —0.025 grin, or } gr. for adults ; O.OOS grin, or ’ gr. for children, 
3 to 4 times a day. May also be used as enema, 10 to 20 oz. of 1 in 
uOtK) to 1 in 3000 solution injected slowly. 

emoup XVII 

VOLATILE OILS 

Gexkhal Ai Tfox ov N’olatilk Oies 
Micro-organisms. — The volatile oils are antiseptics, 
both when used externally and also when taken internally. 
Some are more powerful in this respect and these belong 
Kihietly to the turpentine group, and the ein pyre uniat ic oils 
are largely used as ellicient antiseptics and disinfectants. 
This action depends upon their volatility and solubility in 
lipoids which enable them to enter the bacteria more easily. 
The only drawback is their insolubility in water. 

Skin. — Ap])lied to the unbroken skin they tirst stimulate 
then depress the local sensory nerves and produce irritation 
and itching followed by numbness. The irritation is accom- 
panied by redness caused by dilatation of local blood vessels. 
Volatile oils are therefore irritants, rubefacients and mild 
anaesthetics. Some of them, e.g,, turpentine, rosemary, 
cajuput, mustard, etc., are powerful irritants and counter- 
irritants. Others again affect in a specific manner the nerve 
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endings conveying the sensation of cold. To tins class^ 
belongs the stearoptenes, particularly menthol. 

Alimentary' canal.-— The same irritant effect is observed 
in the mouth and stomach. Taken freely diluted, as in the 
form of aromatic waters, they stimulate the nerves of taste 
and produce a sensation of heat in the mouth and reliexly 
induce salivary and gastric secretions. In the stomach 
volatile oils are mild irritants and cause a sense of heat in 
the epigastrium and provoke appetite for food. They stimu- 
late the gastric mucous membrane, increase its vascularity, 
accelerate the secretion, and give rise to eructation and 
expulsion of gas from relaxation of the sphincters. They 
are stomachics, carminatives and mild antiseptics. In 
concentrated form, or the more powerful ones, may give rise 
to gastro-enteritis with hiccough, vomiting and diarrluea. The 
milder ones, viz. anise, dill, cinnamon, peppermint, etc., are 
largely used as carminatives and liavouring agents. Lower 
down in the intestine they increase their movements in 
small doses, while large doses decrease them, (clinically 
their use is followed by expulsion of gas and relief of colic, 
and they are largely used with purgatives. Some are 
anthelmintics, e.ry., thymol, oils of chenopodiura and turpen- 
tine. 

Nervous system. — In ordinary therapeutic doses the 
effect on the nervous system is purely reilex from the mouth 
and the stomach. The vessels of the skin dilate and there 
is a feeling of warmth and relief of chill. The vaso-motor, 
accelerator and the respiratory centres are stimulated caus- 
ing a rise of blood-pressure, acceleration of respiration, and 
a feeling of general well-being. The nervous system is 
affected directly only in large doses. The cerebrum is lirst 
stimulated and then depressed, but this differs in different 
preparations. Turpentine causes less excitement but more 
drowsiness, whereas camphor stimulates and produces 
cerebral excitement and convulsion. 

Volatile oils are rapidly absorbed both from the stomach 
and intestine and are eliminated through the different secre- 
tions. They can be detected in the breath, urine and sweat, 
to which they impart their characteristic odour. They arc 
excreted with the urine in combination with glycuronic acid 
and during excretion stimulate the renal cells and act as 
diuretics. Some, like sandal wood oil, copaiba, cubebs, buchu, 
etc., are powerful genito-urinary antiseptics. While excret- 
ed through the bronchial mucous membrane they stimulate 
the secretions of the bronchial glands and act as expector- 
ants and pulmonary antiseptics. Some are extensively used 
as such but their value as antiseptic to the respiratory tract 
when used by the mouth is doubtful. 

They circulate in the blood unchanged and cause leuco- 
cytosis, the polynuclear variety being mostly increased;. 
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This effect is due to their irritant action on the aliment- 
ary canal. 

The volatile oils are classified as follows 

Olass A ; Tui'ptnitine (xroup 

1. Oils : Oil of Turpentine, Oil of Pine (Abictis) 

2. Ii(5siTis aiul Uloorosiiis : Colophony, Myrrh, Storax, Balsam of Peru, 

Balsam of Tolu 

Kmpyrouinaiio Oils : Tai, Coal Tar (see aiitisepOt's), Oil of Cade 
(ylass 15: Volatile oils havinp: iSpecial Stimulating Effort on tlie Skin 

Oil of Eucalyptus, Oil of Cajuput, Oil of Rosemary, Oil of Mustard, 
Capsicum 

Class (! : ( Jrnito-ui in.ary Anlisrptirs ainl Diurrtirs 

Copaiba (see pa^r Oil of Sandal Wood (se^ pap:c 38M;, Buchu .srr page 

Class O : Nansi'ants 

Asafetida, Valerian 

<Jlass E : Carminativf's and flavouring Agents 

Cloves, Cardamoms, Caraway, Coriander, Anethi, Anise, Lemon, Fennel, 
Cinnamon, Nutmeg, Oil of Lavender, Peppermint, Ginger 

( ’L V8S A : Turpentine Group 

OI.KUH TKKKlli:%TlIIXAE 

Oil of Turpentine 
Syn. Hoc( iliud oil of 'rurpeiitiiio. 

Source.— An oil distilled from the olcd)-resin (turpentine), obtained 
from various species of Finns, an<l rectified. 

Characters. " Ijimpid, colourless, litpiid. (’Iniraef eristic odour «oiul 
ti pungent, hitter taste. Sp. ^r. O.tSdO to 0.870. Insoluble 

in wiiter ; soluble 1 in 7 of alcohol (00 p. <*.) and in all proportions of 
eth<»r, chloroform, and glacial acetic acid. 

Composition. — Two isomeric bodies d-and /-iiinene. Other con- 
stituents are resin acidsy caniphene and fenvhene. Dipentene and 
polymeric terpens may also occur. Formic, ac(‘tic and camphoric acids 
and canmlioric aldehyde, 

B.P. Dose. -3 to 10 ms. or 0.2 to 0.6 mil ; as an anthelmintic— 120 
to 240 ms. or 8 to 16 mils. 

Offk'ial Frkpauations 

1. Linimentum Terebinthinse.— 65 p. c. 

2. Linimentum Terebinthinse Aceticum.~44.5 p.c. 

N ON- OFFICI A L Pr EP AR ATION S 

1. Terpini Hydras, U. S. Syn.—Terpine Jlytfrale.—X hydratu of the dihythic 
alcohol. Coloiirlo.ss, lustrous crystals or a white powder. Efflorescent; action 
similar to turpentine, but less disagreeable and less toxic. Diminishes cough 
and expectoration. Used in bronchitis, phthisis, hemoptysis. Dose, U. S. P.— '0.25 
grm. or 4 grs. 

2. Terpinol, B.P.C.— A mixture of several terpenes. An agreeable aromatic 
liquid. In chronic bronchitis and phthisis. Dose.—X to 2 ms. or 0.00 to 0.12 mil, given 
during meals. 

PHARMAC01.0GY 

EbcfernaHf/.— When rubbed into the skin, it is a rube- 
facient, irritant, and counter-irritant, and later on a local 
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anesthetic. In large amounts it is a vesicant. It is also a 
local antiseptic and disinfectant, and it is absorbed by the 
unbroken skin. 

Internally, Gastro-intestinal tract.— Tlie same action 
is observed when taken internally, /.e., it dilates the gastric 
vessels, and increases both the peristaltic movements and the 
secretion of gastric juice ; at the same time it reflexly stimu- 
lates the heart, but on account of its sickening taste it is 
never used for this purpose as other volatile oils act ecpially 
well and are not so nasty. In the intestine it helps expulsion 
of flatus and is a strong carminative. In large doses it causes 
great vascular dilatation and purging, the stools containing 
large quantities of blood. In doses of 2 to 4 drs. it is an 
anthelmintic for tapeworm, but this treatment is too 
dangerous for adoption. As an enema it kills thread-worms. 

Circulation. — The reflex elVect on the heart has already 
been alluded to. It circulates as turpentine and causes a rise 
of blood-pressure from stimulation of the vaso-motor centre. 
In large doses the pressure falls from ]>aralysis of the centre 
causing dilatation of the vessels and depression of the heart. 
It causes contraction of the small vessels, and since it causes 
clotting of the blood when locally ap])lied it is a Inemostatie. 

Eespiration. — \V'hen inhaled it produces sneezing, a tight 
feeling across tlic eyes and dyspnoea, due to reflex irritation 
from the action on the nasal mucous membrane. It directly 
irritates the bronchial mucous membrane, causing dilatation 
of the vessels, increase of the secretion, and stimulation of the 
muscular coats of tlie bronclii, whilst reflexly it excites cough. 
At the same time it increases the activity of the respiratory 
movements, and is a powerful expectorant. If the secre- 
tion is purulent it is disinfected. When taken internally, 
turpentine is excreted by the bronchial mucous membrane, 
and has a similar action to that already described. 

Nervous system. — Large doses cause languor, hebetude, 
drowsiness and unsteadiness of gait. Toxic doses are fol- 
lowed by coma and paralysis of the sensory nerves with 
abolition of reflex action. 

Kidneys. — Here its action is specially powerful. The 
renal vessels are dilated causing some diuresis. It appears 
in the urine in combination with glycuronic acid. Com- 
paratively small doses may cause lumbar pain, scanty urine, 
albuminuria and hmmatiiria, with all the symptoms of stran- 
gury. After a large dose there may even be complete sup- 
pression of urine. The urine has a smell of violets. 

Skin. — It is excreted by the skin and sometimes causes 
erythema. 

Therapeutics 

Externally , — Turpentine stupes (flannels wrung out of very 
hot water and sprinkled with turpentine) are largely used to 
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produce irritant or counter-irritant effects in various form» 
of acute and chronic inflammation, such as pleurisy and 
bronchitis. The liniments are valuable applications to pain- 
ful areas, as in neuralgia, myalgia, rheumatism, lumbago,, 
and unbroken chilblains. Pure turpentine has been used as 
a parasiticide in the various forms of tinea. Turpentine 
may also be used for the cure of psoriasis in cases where 
chrysophanic acid causes too mucli irritation. For this pur- 
pose the scales must first be removed by alkaline baths, and 
then a mixture of turpentine and olive oil (1 in t) painted on. 
Afterwards gradually increase the proportion till the pure 
oil is used. On account of its property of constricting 
the vessels, turj)entine is used as a haemostatic to check the 
free oozing that follows removal of the jaw, excision of the 
tongue, and many operations about the mouth, in which 
cases its antiseptic pro])erties are also of value. The vapour 
also checks the bleeding in luemo])tysis but the air of the 
patient’s room must be saturated with it. 

fnfrrvalhj. Gastro-intestinal tract.— In large doses (15 
to 50 ms. every hour for a few hours) it is a haemostatic in 
gastric ulcer and typhoid fever; whilst as an enema it re- 
lieves iym])anitic distension of the abdomen. 

Respiratory tract. — It is not much used as an inhalation, 
as pumiline, terebene, and eucalyi)tus oil are much more 
X)leasant and less irritating, (liven internally in small doses 
it is useful in chronic bronchitis, but terpine hydrate and 
terpinol are to be preferred. 

It may be used as a diuretic, but since it irritates the 
kidneys, it should be used with caution. For the same reason 
its use as internal luemostatic has been given uj) and is 
perhai>s of little value. 

Caution.— Tur])entine must always be given cautiously 
on account of its liability to set up strangury, and it should 
uerrr he ffireu at all to subjects of Briuht's disease as in cases 
of this kind it may cause fatal suppression of urine. 

TEREBEI^IM 

Terebene 

Source.— Obtained by steam-distilling the product of fhe limited 
action of snlpliuric acid on oil of turpentine. 

Characters.— A colourless, or pale-yellow liquid, Avith a pleasant 
and characteristic odour; taste, aromatic, terehinthiniite. Sp, gr. 
0.802 to 0.870. Almost insohdde in Avater, miscible with dehydrated 
alcohol. 

Composition.— A mixture of dipentene and other hydrocarbons. 

B. P. Dose.— 5 to 15 ms. or 0.3 to 1 mil. 

Non-official Preparation 

1. Vaponr Terebens, T.H.— Terebene 40 ms., Magnesii Carbonas Levis 20 grs.. 
Water to 1 oz. A teaspoonful of this in a pint of water at 1400F. as an inhalation. 
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Pharmacology and Therafbutics 

As ail expedoranty it has been given with success in 
-chronic bronchitis, winter cough and phthisis, especially when 
complicated with emphysema. It may be exhibited in various 
ways : (a) Externalhjy either as an inhalation in the form 

of the vapour, or 15 to 30 drops may be sprinkled on the 
cotton-wool of an antiseptic respirator, or it may be used 
as a spray ; {h) InternnUtjy as a mixture, either alone or 
combined with apomorphine and other expectorants : or live 
drops may be taken a few times a day on a lump of sugar, 
or in capsules or thick syrup. 

As an antiseptic and sedative, the vapour of terebene is 
useful in phthisis, in which disease it is usual to combine it 
with equal parts of phenol and thymol, or phenol and spirit 
of chloroform, and use 10 drops of this mixture for medicat- 
ing the antiseptic respirator. Terebene acts on the mucous 
membrane of the urinary and gastro-intestinal tract in much 
the same way as turpentine. 

Prescribing hints. — Terebene must be given with caution 
to gouty patients, and to subjects of chronic kidney troubles, 
^s it may increase the albuminuria in cases of this kind. 

OliKlJM ABIET1.S 

Oil of Siberian Fir 

Syn.—Oil of Pine ; Pinol ; Piimiliiie. 

Source.—The oil distilled fioiii tlio fresh Ieuv(*s of Abii^s sibirica. 
T’oiitains from 35 to 40 p.c. w/w of esters, caleulated as bornyl acetate. 

Characters.— (V)lourless or nearly so. Odour, pleasant, aromatic. 
Taste, pungent. Sp. gr. 0.905 to 0.925. 

Composition.— Pont jii ns bornyl acetate 45 p.c. Pnieiie, camplieiiey 
^ipentene and phellandreue. 

Non-official Pukparations 

1. Syrnpus Pini, B.P.C.— Pino oil (0)2, (’oinp. solution ol* 'rartrazino 1, Alcohol 
h 90 p.c.) 12.50, Glycerin 25, Sucrose an<l Water to 100. Dose.— :i0 to 00 ms. or 2 to 
4 mils. 

2. Linctus Pini, Terpin et Heroin.— Contains II^Moin Ilydrochlor. gr. and 

Terpin Hydrate •/* gr. to each drachm. I)ose.~^) to(>0 ms. or 2 to 4 mils. 

PUABMACOLOeSY AND THKHAPKUTK’S 

Externally . — The action and uses of the oil of pine resemble 
that of the oil of turpentine, it is more pleasant, and is used 
in bronchitis, phthisis and emphysema. It may be inhaled 
from a handkerchief or better through an inhaler. Vapor 
Olei Pini, B.P.C. can be made by triturating oil 10 with mag. 
carb. levis 6, and adding water to 100. Of this 1 dr. is put 
into an inhaler containing half a pint of cold and half a pint 
• of boiling water. 

Internally.— QtWen internally it is excreted by the 
l^ronehial mucous membrane, stimulating and disinfecting its 
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secretion, and is therefore useful in bronchitis and chronic 
wasting lung diseases. It may be taken on sugar or in the 
form of pastii. 


c:oi.OPiiO!Viii]ii 

Colophony 

Syn. -Kesiiia ; Hosina. 

Source. — 'ritu*! rosicliio after the clistillalioii <»f the volatile oil 

from the oleo-resin of various species of Pinus, 

Characters. -Transhicent, litrht amber-coloured, compact, brittle 
glassy masses; fracture, shining; odour and taste, terebinthinate. 
Solnhilitff. Freely in alcoliol (90 p.c.), ether, benzene, carbon disul- 
phide. Insoluble in water. 

Composition. It is an anhyilride of three isomeric Jbietic acids, 
traces of a volatile oil, a rpsaw and a bitter principle. 

Official Pki5paiiath>n 

1. Emplastrum Colophonii. SyiK~A<lhcsice Plaster, — 1 in 10. 
lOl AU^IAOOJ.OiJY AND ThEKA PEI^TICS 

Extcrnallif. — Resin is an antiseptic and mild stimulant, 
4ind is therefore useful in indolent ulcers, wounds and sores, 
llasilicon ointment (colophony 20 p.c., yellow beeswax, lard 
4ind olive oil) is an excellent application for this purpose, 
but is apt to ])rove too stimulating if used for any length of 
time. Its chief use now is in phainiacy, to impart consis- 
tence and adhesiveness to jdasters and ointments. 

MYKUIIA 

Myrrh 

Syn. I.V. Gaudliarashfu unadhahoL lUd, beng. Bida. Sans. 

Source.— .\n oloo-gum-resin obtained from the stmn of Commiphora 
molmoh ixnil probably other species of commiphora. 

Characters. — In rounded or irregular tear.s, or masses of irregular 
tears, varying in size ; reddish-brown or reddish-yellow externally, 
dry, covered with a line powder ; brittle, fractured surface irregular, 
somewhat translucent; brown, oily, with whitish marks. Odour, 
aromatic. 'Paste, aromatic, bitter, acrid. 

Composition.— (1) t»um57todl p.c. (2) A rest myrrh in, 2o to 40 
p.c. (:l) Myrrhol, a volatile oil, 2.5 to 8 p.c. (4) .V bitter principle. 

B.P. Dose.— 5 to 15 grs. or 0.3 to 1 grm. 

Of fh I al Pr kpak at i on 

1. Tinctura Myrrhae.— 1 in 5. B.P. Dose.— 30 to 60 ms or 2 to 4 
mils 

Pharma coeog y 

Externally ,— other oleo-resins, locally, myrrh is a 
mild disinfectant, and stimulant to the ulcerated and mucous 
surfaces. 

32 
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Internally, Gastro-intestinal tract. — The same actio» 
is noticed in the mouth, throat, stomach and bowels. It pro- 
motes appetite, excites gastric secretion and peristalsis of 
the stomach and intestines, and is therefore a stomachic 
and carminative. 

Blood. — It increases the number of leucocytes, perhaps 
by stimulating lacteal activity. It stimulates phagocytosis. 

Elimination. — It is excreted by the mucous membrancs^ 
especially those of the respiratory and genito-urinary tracts, 
which it stimulates and disinfects ; hence it is an expectorant, 
emmenagogue and uterine stimulant. 

TlIEnAPKlTK’S 

Internally , — Myrrh makes a good mouth- wash (Tr. Myrrli. 
5, Honey 5, Inf. Rosjc to 100) for aphthous and ulcerated 
tongue, relaxed throat and spongy gums. Its ellicacy is 
increased if combined with borax, as in tr. myrrlue et boracis. 
For receded and ulcerated gums, tr. myrrlue and liquor iodi 
mitis make a suj)erior preparation. For its stomachic and 
carminativ e properties, it is often used as an adjunct of pur- 
gativ'es. As a disinfecting expectorant, it is occasionally 
given in chronic bronchitis and bronchiectasis. For its 
emmenagogue property it is largely ])rescril)ed in amen- 
orrhoea, in con junction with aloes and iron. Some however 
doubt its emmenagogue action. 

HTYUXX 

Storax 

Syn. — S t y ra x I ’ ra* pa ra t a s. 

Source.— A balsam obtained from the woiiiulerl trunk of /wV/n/f/om- 
har orieMfnlis^ purified by solution in alcoliol, liltration, and evapora- 
tion of the solvent, (’oiitains not less than 80 p.e. of the total balsainie 
acid. 

Characters. — A brown, viscous substance, transparent in thin 
layers ; odour and taste, agreeable and balsamic. Entirely soluble in 
alcohol (90 p.c.), and ether. 

Composition. -( insists of a resin mixed with an oily licpiid. 'fhe 
refiin consists of ,'iforesinol combined with rnnirnair arid, fhe oily 
liquid consists ot‘ .sfijrnL efltijl cintannafa nud styraciii. 

B.P. Dose. -10 to 30 grs. or 0.6 to 2 grm. 

Enters into.— Tinct. Heu/iOini (’omposita. 

PHARMAC0L0(;Y and TirERAPEUTlCS 

storax resembles benzoin and the balsams of Peru and 
tolu in its action. It is a feeble expectorant and has some 
tonic effect on the mucous membrane of the genito-urinary 
tract. It is rarely given internally except in the form of 
Friar’s balsam. An ointment (1 in i) is a parasiticide in 
scabies. Mixed with an equal part or twice its bulk of olive 
oil, it kills Sarcoptes hominis and pediculi, but albuminuria 
has been known to follow its application. 
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BALISAMUIK PERI VIA A tM 

Balsam of Peru 

Source. -A viscid balsam exuded from the trunk of Myroxylon 
Fervine, 

Characters.- A blackish viscid liquid in bulk, reddish-brown, and' 
transparent in thin layers. Free from stickiness or stringiness. Odour, 
agreeable, balsamic. Taste, acrid. /So/uft/Z/t//.— Insoluble in xvater, 
easily in chlorotorm, and 1 in 1 of alcohol (90 p.c.), but on addition of 
more alcohol the mixture becomes turbid. 

Composition.— (1 ) A colourless, oily, aromatic liquid f/unow/c/u, 58 
to 01) p.c., and a dark resin 28 p.c. The liquid portion consists of 
benzyl cinnamate and benzoate of benzyl. (2) The resin consists of a 
resin alcohol with ciinmmir (n id and hpfizoic nviiL 

B.P. Dose.— 5 to 15 ms. or 0.3 to 1 mil. 

PllAHMA(’(>I.O(iY AND TUEU APEl TICS 

Exfevufdlfj . — ()n account of the volatile oil it contains,, 
balsam of Peru is an antiseptic and stimulant to the skin and 
abraded surfaces, and may be ap])lied to wound, indolent 
ulcers, bed-sores, etc. An ointment (12^ p.c. in simple oint- 
ment) cures sore nipples and cracked lips. It kills pediculi 
and the acarus scabiei and is more agreeable than sulphur. 

Ivferttalhf. — Like most volatile oils, it is a stimulant and 
carminative. During its elimination by the bronchial mucous 
membrane it stimulates and disinfects the bronchial secretion 
and is therefore used as an expectorant in chronic bronchitis. 

RALMAMl M TOEl TAXI M 

Balsam of Tolu 

Source.— Obtained from incisions in the trunk of Myroxylon 
Tobitft^ra. Contains 19 to 25 p.c. of the free balsamic acids, and 85 to 
50 p.c. of total l)alsainic acids. 

Characters. - A soft, tenacious soli<l when imported; hardens on 
keeping ; brittle in cold weather; yellowish-brown and transparent 
in thin tilms. Odour, fragrant. Taste, aromatic, slightly acid. 
Soliihilify.— lw alcohol (90 p.c.). 

Composition. ~ (1 ) Heuzoir arid S p.c. (2) ('iininwir acid 12 to 15 
]).c. (8) A r(*sin SO ]).c. yielding Zo/u-rcs/z/oZonnoZ. (4) 7.5 p.c. of an 

oily litpiid consisting of Heazyl rinaawatr and Beazyl benzoate. (5) 
1*5 to 8*0 p.c. ot a very fragrant volatile oil. 

B.P. Dose.- 5 to 15 grs. or 0.3 to 1 grm. 

Enters into.- Tr. Benzoin. Co. 

OfFICI a L P K K l\\ K A T 1 ON S 

1. Syrupus Tolutanus.— 2.5 p.c. B.P. Dose. —30 to 120 ms. or 2 to 
8 mils. 

2. Tinctura Tolutana. - 10 p.c. B.P. Dose.— 30 to 60 ms. or 2 to 4 
mils. 

PllAUMAt OLOtJY AND TlIEUAPErTlES 

InZmia//?/.— -Its action resembles those of balsam of Peru. 
The syrup is used as a flavouring vehicle for cough mixture. 
The tincture is a feeble expectorant. 
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OLiClTAI CADINUM 

Oil of Cade 


Syn.— Juniper Till- Oil. 

Source.—An oily liquid, obtained by the destructive distillation of 
the woody portions of Junipertts Oxycedrus, 

Characters.— A dark reddish-brown, or nearly black, viscid oily 
liquid. Odour, einpyreiimatic. 'Paste, aromatic, bitter, acrid. Sp. ^r. 
0.975-1.010. *S'o?m6i7%.— Freely in chloroform and ether, partially in 
oold, almost wholly in hot alcohol (90 p.c.), and slij^htly in water. 

Composition.— Cadm6}ie, a sesquiterpene. 

PlTARMAf OLO({ V AND THERA I»EITTI(\S 

Externally , — The oil of cade resembles tar in its action, 
but has a more pleasant odour. It may be used in chronic 
Inveterate eczema, psoriasis and other skin diseases attend- 
ed with itching. It is applied in the form of an ointment 
(25 p.c.) combined with yellow beeswax and yellow soft 
parafidn, or simple cerate, or in a liquid form (oil of cade 1, 
soft soap 5, alcohol (90 p.c.) 4). 


("lass B : Volatile Oils having Special Stimulating 
Effect on the Skin 

OLKUM EIICAI.YPTI 

Oil of Eucalyptus 

Source. — The oil distilled from the fresh leaves from various 
species of Eucalyptus, and rectilied. ( 'ontains not h‘ss than 70 p. c. of 
Cineole, 

Characters. — (Colourless or pale yellow. Odour, aromatic, cinnphor- 
aceous. 'Paste, pungent, leaving a sensation of coldness in the 
mouth. Sp. gr. ().91() to ().9J0. Solubilify.—l in 5 of alcohol (70 p.c.). 

Composition. —(1) Eucalyptol (cineole), a volatile oil. (2) A terpene 
called phellandrene : butyric and valerianic aldehydes, 

B.P. Dose.— 1 to 3 ms." or 0.06 to 0.2 mil. 

EIIUAEYPTOI. 

Eucalyjitol 

Syn.— Cineole. 

Source.— It is the anhydride of 1 : 8-terpin or menthan-l : 8-dioI, 
and may be obtained from oil of eucalyptus. (Contains not less than 
97.5 p.c. w/w of cineole, C, oH^O. 

Characters.— A ct)lourles.s liquid; odour, characteristic, aromatic 
and cainphoraceous ; taste, pungent and cooling. Sp. gr. 0.928 to 

0.930. 

B.P. Dose.- 1 to 3 ms. or 0.06 to 0.2 mil. 

Non-official Preparations 

1. Nebula Eacalyptolie Composita, B. P. C.—Kucalyptol 83 mil, camphor and 
menthol, each 20 grm., thymol 1 grm., light liquid paraffin, q, s, 1000 mil. 

2. Vapour Enoalypti Co., B. P. C. Syn.—AntUcatarvhal Phenol and oil 

of eucalyptus each, 16.50, oil of Siberian fir 8.25 strong solution of Iodine 8.26, 
camphor 16.60, ammoniated alcohol 8400. 
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Pharmacology 

Externally.— Oil of eucalyptus or eucalyptol is a powerful 
antiseptic and disinfectant. The old oil is more antiseptic 
than the new because it is more ozonised. Rubbed into the 
skin it is less irritant than other volatile oils, but if 
evaporation be prevented it causes rubefaction and vesi- 
cation. Tt is destructive to the lower forms of life. 

Internally. Gastro-intestinal canal. — In small doses it 
increases the salivary and gastric secretions, and thus acts 
as a stomachic. In large doses it produces gastro-intestinal 
irritation with symptoms of vomiting, diarrhoea and colic. 

Circulation. — Like quinine, it stops the amoeboid move- 
ments and diapedesis of the white blood-corpuscles and 
contracts the engorged spleen. It possesses also mild anti- 
periodic and anti])yretic properties. In small doses it stimu- 
lates the heart and raises the blood-pressure reflexly through 
the stomacli : and in excessively large doses the heart 
becomes weak and the blood-pressure and temperature fall. 

Respiration is slightly stimulated by small doses, and is 
slowed by large ones. Death occurs from respiratory para- 
lysis. 

Nervous system.— Large doses depress the action of the 
brain, the medulla and the cord, thereby paralysing the 
reflex action. 

Elimination.-— Like most of the volatile oils, eucalyptol 
is eliminated by the kidneys, the skin, and the respiratory 
and the genito-urinary mucous membranes, all of which it 
stimulates in the course of its passage. Hence it is a diuretic, 
diaphoretic, a stimulating expectorant, and a disinfecting 
stimulant to the genito-urinary tract. Idke oil of turpentine 
it causes renal congestion and imparts to the urine an odour 
like that of violets. 

TiiKHArKrTirs 

Externally. - Oil of eucalyptus, though a valuable anti- 
septic, cannot be freely used on account of its local irritant 
property and cost. However, the ointment may be used for 
foul ulcers and wounds. The gauze, lint and wool are often 
used as antiseptic surgical dressings. Alone or mixed with 
mustard oil or olive oil it may be rubbed into the skin in 
chronic rheumatism and myalgia. The vapour (60 drops of 
eucalyptol in hot water) has been used as an inhalation in 
pulmonary gangrene, phthisis, chronic or foul bronchitis, etc* 
Many treat patients suffering from exanthemata, whooping 
cough and diphtheria by enveloping them in an atmosphere 
of eucalyptus vapour. 

Internally . — To correct fetor of the expectoration or to 
cut short an attack of coryza, influenza, or catarrh, it may be 
used with benefit (6 to 10 drops of eucalyptol on sugar). It 
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may arrest ague and reduce enlarged spleen, but it is far 
inferior to quinine. As a stomachic and carminative it has 
occasionally been prescribed in dyspepsia. A rectal injection 
of eucalyptol is considered to be an effective remedy for 
thread-worms. 


OLKUM CAJIJPIITI 

Oil of Cajiiput 

Syn. I.V . — Knifaputir teU ll(‘ng. Ivatfapitti ke teU Hind., Bom. 

Source. — Distilled from tho fresli leaves and twi^s of Melaleuca 
Leucadendron^ and other species of and rectified by steam 

distillation. 

Characters. — Polonrless or yellow licpiid; odour, nijreeable cnm- 
phoraceous; taste, aromatic, bitter camphoraceous. Sp. gr. 0.91G to 
d.926. Colourless when rectified. Soluhilifif. — In alcohol (91) p.c.). 

Composition.— (1) Ciueole Cn>HmO, oO to (>0 p.c. (2) A crystalline 
terpineol ; l-pineue: several aldeJttfdes, 

B.P. Dose.— 1 to 3 ms. or 0.06 to 0*2 mil. 

Official Preparation 

1. Spiritus Cajuputi.— 1 in 10. B.P. Dose.— 5 to 30 ms. or 0 3 
to 2 mils. 


PllAllMArorjXJY AND TUKKAPBrTK’S 

ExternaUjf , — Tt is used as a gentle counter-irritant on the 
chest in bronchitis, pneumonia, etc; and over painful and 
chronically inflamed joints. It may bo mixed with mustard 
oil or other stimulating and anodyne liniments. 

Internally , — It is a powerful diffusible stimulant, carmi- 
native and antispasmodic. It is an excellent remedy for 
flatulent colic or intestinal spasm, sometimes relieving the 
pain by a single dose of 20 ms. of the alcoholic solution. For 
repeated administration an excellent combination is oil of 
cajuput 2 ms., thymol and menthol each ^ gr., chloroform 
pure t m., oleo-rcsin of capsicum 1 gr., in keratin-coated 
capsules. 

Prescribing hints. — Tt may be given on sugar, in sherry, 
or in the form of an emulsion or pill. 

OLEI JII KO.SJIIAUINI 

Oil of Rosemary 

Source. — The oil distilled from the flowering plant of l^osmarinus 
officinalis, f^ontairis not less than 2 p.c. w/w of esters, calculated as 
bornpl acetate^ and not loss than 9 p.c. \v/w free alcohols, cjdcniated 
as horneol. 

Characters.— Colourless or pale yellow; odour of rosemary ; taste, 
warm, comphoraceoiis. 8p. gr. 0.900 to 0.912. SoluhilHu,-^! in 1 of 
alcohol (60 p.c.). 

Composition.— (1) BorneoL 8 to 16 p.c. (2) Bornyl acetate and 
Other esters, about 2 to 5 p.c. Camphor, cineole, iiinene and camphciie. 

B.P. Dose.—! to 3 ms. or 0.06 to 0*2 mil. 
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Externally . — It is a stimulant and rubefacient to the skin, 
and is commonly used in the form of hair oil or hair wash, 
to promote the growth of hair on the scaly) in baldness. It 
is combined with liniments for its odour. Whitla recommends 
the following as a v^aluable application in baldness : — Olei 
rosinarini dr. 4, liquor epispastici dr. 2, ol. amygdalae dulcis 
oz. 1^, spt. camph. oz. 2, glycerinum borici oz. 1, oleum rosie 
in. 8, tr. jaborandi oz. 1, mix. A little to be rubbed into the 
roots of the hair every night. It is rarely used internally. 

OI.EIJM NIIVAPIS VOLATILE 

Volatih^ Oil of MTistard. (Not otticial) 

Source.— Tlii‘ volatile oil (listillod from hlack mustard seeds, deprived of most 
-of fhctir fixed oil and macerated in water for .several hours. 

Characters.— Colom le.s.s or pah^ yellow, intensely pungent and irritant with an 
acrid taste. 

Composition, (’ontains glucosi<le ninhfrhi and an enzyme f/tt/rosht. In presence 
of water sinigrin is hydrolysed by the. enzyme forming alli/f isoiliiocijavaie, 
’< 'nH:.N( ’i', also contain.s alJffl vijauhle^ mrhnu tli sulphide and traces ol isomeric 
4ilh/l Ihiovpauale. 

N ON-OFFICIA L I *R KPAU A TI ONS 

1. Linimentum Sinapis, B.P.C.-- Volatile oil of mustju’d 3o ml., eamphor 55 grm., 
castor oil 135 mil., alcohol (liOp.<*.) to lo(K)niil. 

2. Thiosinamina. : /1//////A/o//;7v/.— (’nlonrle,?s crystals of 

slight garlic odotir and bitter taste. Fornn.*d by wai’ining oil of mustard with 
;ileoholic solution of ammonia. J^oluble in water, alcohol and ether. 15 to 2t) p.c. 
.solution use<l hypodermically for lupus. Dose.—i oi*. to V • grs. <ir0’08 to Ol grm. 

Injectio Thiosinamince et Sodii Salicylatis.-d’ruisist.s of thiosinamin 10 p.c., 
and .sodium salii*.ylate. .5 p.(;. Dose.—H to 15 n‘s. or 0*5 to 1 mil. every two or 
three days: 1 c.e, eontaius a})proximatcly 1 gr. of thiosinamiii and IV 2 gr. of 
sodinni salicylate. 

IhlAK.MAt'OU Hi y 

Kxtnrufillif.— Mwshwii is a ])owtM fnl local irritant, rubefacient and 
vesicant. When il. is tirst ap])iied there is a sensation of warmth 
followed by severe burning pain, due to the irritant action of the 
mustard on the sensoi y nerves aiul increased local blood-supply. 
This irritation is (|uickly followed by paralysis, as a result of which 
there is loss of sensibility and adimiiintion both of the ])ain produced 
by the mustard and of any thatimty have e.xisted itreviously. ^lustard 
is jilso a counter-irritant. Tlie f‘xcitation of the sensoi y nerves may 
retlexly stimulate the cariliac and respiratory centres. 

hffrrnnlljf. Gastro-intestinal tract.— Taken in small doses as a 
cnudimcHK mustard causes a sense of warmth in the stomach, stiinn- 
lates the secretion of gastric .juice and peristalsis, and therefore 
sharpens the appet ite. In large doses, it acts as a x)rompt and etlicient 
without causing the usual depression. 

'rUKKAPEUTlFS 

Ktternalhi.—X linseed poultice, having a little mustard (I in 16) 
<lusted over it, is a very common and etticacious irritant and counter- 
irritant in rheiiinatisin, pleurisy, pneumonia, and bronchitis. 

A mustard plaster will soothe pain in gnstralgia, colic, neuralgia, 
lumbago, etc. When put over the epigastrium it often relieves vomit- 
ing, and when applied to the calves of the logs, it is a reflex stimulant 
in cases of syncope, asphyxia and coma. 
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Severe headache, comnioii colds, and febrile conditions specially ii> 
children, are greatly relieved by a hot xiedilnvinm or foot-bath, whilst 
infantile convulsions may be checked by iniinersion of the whole of 
the patient’s body in a mustard bath containing one tablespoonful of 
mustard to each gallon of water. 

A mustard sitz bath, hip bath) may be taken at the time of tbe 
period to induce menstruation when it has been suppressed by a chill. 

Internnllif, an emetic, mustard is specially valuable in narcotic 
poisoning on account of its retiex stimulant effects. (Jive one to four 
teaspoonfuls in a tumbler of warm Avater. 

Injections of thiosinainiii soften the scar tissue and have been 
advocated for prolonged periods in stnctiirp of the (rsophaf^us\ sfevosis 
of pylorus, perigastric adhesions, hour-glass contraction of the stomach, 
urethral stricture, middle ear deafness, Dupuytren's contraction^ 
etc., and in certain sclerotic spinal cord diseases. J^cnie observers 
report no improvement as the result of numerous injections long 
continued, and the injections have, in some cases, been followed 
by the onset of purpura hiemorrhagica. 

CAPSIC I M 

Capsicum 

Syn.— Chillii'S ; (riiinea I’cppcr; TVjillVppcM*: (.’apsit'i I'lncfus. 

Sjn. IM .—nhaui Lnuka, licnpc. (iach JMarich. lliml. 

Source.— The dried ripe fruit ('npsinnu mhiimum. 

Characters. -Dull orange-red. oidoiig, conical, obtuse, two-celled fruits : about 
12 to 20 mm. long, up to 7 mm, wide: sometime.s attached to a 5 toothed inferioi* 
calyx and a straight, slender i)edicel. Pericarp .sonu what shrivelled, glabroins. 
translucent, and leathery : containing 10 to 20 Hat, reniform se(‘ds, to 4 mm. long.. 
Odour, characteristic ; taste, intensely pungent. 

Compositiou.— (1) Capsaichi or CapsacttHn (().14 ]),c.J a (*rystallino colourless- 
pungent principle. (2) A Ikpiid alkaloid. An oleo-reshi. -4' A fixt'd oil and 
red colouring matter. 

B.P.Do 8 e -‘;2 to 2 grs. or 0*03 to 0*12 grm. 

Offhtal Pkkpakations 

1. Tinctura Capsici. — r> p.c. B.P. Dose. — 5 to 16 ms. or 0.3 to 1 mil. 

2. Unguentum Capsici. Spv. — VhiUit* Paafe. -20 p.c. approximatiOy. 

PllARMACOLOCJV 

Externalhj , — It is a powerful irritant, rubefacient and 
therefore counter-irritant. 

Internally, Alimentary canal.— In small doses it stimu- 
lates the secretion of saliva and gastric Juice anti increases 
peristaltic movements. It is therefore a sialagogue, stomachic 
and carminative. In large doses it is a gastro-intestinal 
irritant. 

It is a cardiac and vascular stimulant, feeble narcotic,, 
diuretic and aphrodisiac. 

Therapeutk’s 

Externally, — Like cantharidin, capsicum may be used to 
promote the growth of hair. Emplastrum capsici (1 in 60 
with resin plaster), or the ointment may be applied in 
rheumatism, lumbago or torticollis. A piece of lint soaked 
in an infusion of the pods and covered with oiled silk may be 
used for the same purpose. 
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Internalhf , — It is chiefly used as a condiment in India. 
The tincture mixed with tannic acid (1. dr. of each in water 
10 ozs.) makes a useful gargle in relaxed throat, simple tonsil- 
litis and chronic pharyngitis. It is an excellent remedy in 
atonic and flatulent dyspepsia and dipsomania. In the last,, 
it not only checks the craving but stimulates and tones the 
gastric functions. Tr. capsicum 2 drs., sp. ammon. arom. 6- 
drs., sodium bromide 2 drs., tr. cinch, co. 4 drs., a<|ua chlorof. 
to 8 ozs. ygth part every 2 or hours until the craving for 
drink is removed. The above prescriy)tion will generally be 
found to be an effective ‘‘pick me up.” 

Class D: Nauseants 

ASAFOKTIDA 

Asafetida 

Syn. I. V.— ///;///., lipiip:, Hhitfrn^ ilind.. Horn. 

Source. —An olcn-j^u in -resin obtained by incision from the living: rhizome anif 
root of Ferula ftpilda, oi* other speciivs of J^eruln. 

Characters.— In rounded or tlattmied masse.s. agglutinated : from lUto 25 mm^ 
in diameter, or dull ycdlow tears: darkening on keeping. Internally yellowish^ 
translucent, or milky-white ; opaque. Odour, strong, persistent alliaceous. 
Taste, bittin-, acri<l, alliaccoii.*!. When trituratc'd with water froms a white 
emulsion. 

Composition.~(1 ) Volalile oil, O to 17 p.e. eontaining essential oil of garlic, allyl 
persulphide* whicii gives it its pt‘culiar odour. Cl) \ aunreshtofnnvol, tISp.c.. 

<3^ r/M/w, 25 p.e. 

B.P. Dose.— 6 to 15 grs. or 0*3 to 1 grm. 

Ol'FKTAL PREPARATK )NS 

1. Pilula Aloes et Asafoetidae.— 3()p.c. B.P. Dose.— 4 to 8 grs. or 0*25 to 0 5 grm^ 

2. Tinctnra Asafoetidae.— 20 p.e. B.P. Dose.— 30 to 60 ms. or 2 to 4 mils, 

PllAK3IA( OLOdV 

hifernalhj. Gastro-intestinal canal. — Like aromatic oils 
and resins, it is a stimulant, carminative and antispasmodic 
expelling flatus and relieving spasm ; but its unpleasant 
nauseous taste is a drawback to its use. 

Lungs. — It increases and disinfects bronchial secretion 
during its elimination. Hence it is a disinfectant expec- 
torant. 

Nervous system.— It reflexly stimulates the nervous^ 
system through the mouth and stomach. 

Elimination.— By the bronchial secretion and urine. 

THERAPEI TICS 

Externally , — A thick emulsion prepared by triturating* 
with water is often applied with benefit to the abdomen of 
infants in tympanites. 

Internally , — It is rarely used now except as a sedative in 
hysteria and allied conditions and as a carminative in 
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flatulence. In the latter condition it may be given as an 
^nema (30 grs. nibbed up with water 4 ozs.). Cases of 
malingering may be cured sometimes by giving eftervescing 
draughts containing a few minims of tinctures of asafetida 
and valerian, three or four times a day. 

It is best given in pills, c<apsules or tincture. 

VAI.KRIANA 

Valerian 

Syn.— V al orianres K h i zoin n . 

Source. —The dried rliizome and root.s of Valerinua o/'/iciiialis, collect od in 
the autumn. 

Characters.— 7?// '2 to 4 cm. long, entire or longitudinally divided ; 
yellowish-bi-own extoiaially, whiti.^h internally; fracture, short, and horny; 
cortex parenchymatous with starch grains; endodermal <‘ells contain volatile 
oiL Roots: Niimerons, slender. V)rittle, i! to 10 cm. long; y)ilifer(ms layer 
papillose, with root haii’s; exodermis of large, cells containing volatile oil. 
Odour, strong and characteristic ; taste, sweetish, camphorace-ous and slightly 
bitter. 

Composition.— Its chief constituent is a volatile oil.l p.c. consisting oi'homi// 
isornlerirwate, formnfp, biitt/ratp, an<l acetntp, united with l-phiptip, l-ramphpvp, and 
l-lintonenp. The oil has no odour when freshly distilled but on exy)nsure to air 
'develops the characteristic odour. 

B.P. Dose.— 5 to 15 grs. or 0.3 to 1 grm. 

Official Pkkpakatiox 

1. TincturaValerian® Ammoniata.— 20p.c.B.P. Dose. -SO to 60 ms. or 2 to 4 mils. 

%IN€I VAI.ERIAAA.S 

Zinc Valerianate. {\ot official) 

Characters.— In white, ])early, tabular crystals with a charncterist jc, dis« 
-agreeable odour and metallic fa.ste. Sohibip in hoi water and aleoliol (IH) pc.). 

J}ose.~l to 3 grs. or 0 00 to 0.1] grm. 

PHAIOIAC OLOOY AND TilEKA PIU Tl( S 

Small doses of valerian, like other volatile oils, ])roduce 
a sensation of Avarmth in the ejiigastrium, a quiekened pulse, 
and some mental excitement. There are considerable 
diflerences of opinion as to the manner in which valerian 
produces its effects on tlie organism. 

The ammoniated tincture is useful as a carminative in 
flatulence ; and as a reflex stimulant in faintness and 
palpitation, but the essential oil (2 to 5 ms.) suspended in 
mucilage with cinnamon water is better. 

It is largely used in liypochondriasis, hysteria, nervous 
headache aud other neurotic conditions in the form of the 
tincture with bromides, or as an extract (1 to 5 grs.) with 
camphor monohromata for its supposed stimulating action 
on the psychical functions and the circulation. Its elfccts 
:are however purely mental produced by its unpleasant taste 
and odour. In fact most of these cases yield to suggestion 
and use of charms, etc. 
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Class K : Carminatives and Flavouring Agents 

CAHYOPIIYLLUM 

Clove 

Syn. I.V. Lohangn, llcng. Hind. 

Source.— 1'hn drio(l How(‘r-bu(ls of Eagpuin arotuaiica. 

Characters.— 10 to 17.5 mm. lonp, brij?ht reddisli-brown wrinklod. snb- 
•cylindrioal : calyx, which taiicrs below is Mii ronnded by foni* (hick, ripid, 
patent t(‘eth, betweem which art*, four paltn* imbricatcMl petals enclosinf; 
stamens and a sinj^le style. Odour, strong fragrant, spicy. Taste, very 
pungent, aromatic. 

Composition.— (1) Volnlilp Oil (off.) 15 to 20 p. c. (2) ('tinjophgilin, a crystalline 
body. (.*1) Gnllo-laimic avid. (41 resin, etc. 

B.P. Dose.- 2 to 6 grs. oj- 0.12 to 0.3 grm. 

Enters into.— I'ulv. (’.rotje Arom. 

O FFK T AL FkKPA H AT U )N S 

1. Infusum Caryophylli Concentratum.— B.P. Dose.— 30 to €0 ms. or 2 to 4 mils. 

2. Infusum Caryophylli Recens.- 2 5 p.c. Should be used within twelve hours 
of its ])reparation. B.P. Dose.— *,•-* to 1 oz. or 15 to 30 mils. 

IILEt J»1 C5AJiY€>PIlYLI.I 

Oil of Clove 

Source.— The oil di.stilled from (’love, (’ontaims betwtien 85 to W(.) p.c. v/v of 
eagenoh (hoHia( »•.*. 

Characters.— rolourh^ss or pale y(‘llow litpiid wheu recent, becoming reddhsli- 
brown gradually. Sp. gr. 1.047 to ].(W0. Heavier than water. 

Composition.— (1) Eagenoh ehetnically re.sembling phenol, i'l) Aveieagenoh 
\(.'h Cargoghgllene, a .sescjuiterpene, furfural and methyl-amyl-ketone. 

B. P. Dose. - 1 to 3 ms. or 0.00 to 0.2 mil. 

PllAIOIAf OLOCY 

E.rfcniallfj . — Oil of clove acts like cain])lior, and is there- 
fore a local stimulant, rubefacient, counter-irritant and 
aniesthctic. It is also a parasiticide and antiseptic. 

IntcrnaUn. Mouth. — Tlie local action of the oil of clove 
on the mouth is the same as on the skin. It rellexly 
stimulates tlie secretion of saliva and mucus and sharpens 
the appetite by stimulating? tlie nerves of taste and smell. 
Simultaneously, the f?astric circulation is retlexly excited 
Avith increased How of the gastric juice. 

Stomach. -On reaching the stomach it directly stimulates 
the stomach, thereby increasing the secretion of the gastric 
Juice and stimulating the peristaltic movements. It is there- 
fore a stomachic tonic find carminative. Like camphor or 
alcohol, it also rellexly stimulates the heart and moderately 
increases the rate and force of the pulse. 

Intestine.— Some of the oil tinding its way into the 
bowels produces the same action there as on the stomach, 
causing increased secretion, increased jreristalsis and in- 
creased expulsion of llatus, but no absorption of gases, 
relieving any spasm, if present. Hence it is an intestinal 
antispasmodic. 
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Heart, blood and circulation.— It enters the blood un- 
changed and is partly oxidised by the red blood-corpuscles. 
It increases the number of white corpuscles. The heart may 
be stimulated to a slight extent by its direct action on it, but 
chiefly by the reflex action from the stomach. By tempora- 
rily exciting the cerebral, medullary and spinal centres 
either directly through the circulation, or, as is generally 
the case, reflexly from the stomach, it increases the func- 
tional activity of the organs and relieves spasmodic con- 
tractions of the various parts of the body. 

Elimination. — Like other volatile oils it is eliminated by 
the kidneys, genito-urinary tract, skin, bronchial mucous 
membrane, liver, and probably the bowels. In its passage 
it stimulates and disinfects their secretions but not sa 
powerfully as turpentine or many other volatile oils. 

ThKRzIPEUTK^S 

Externalhj , — On account of its high price oil of clove 
cannot be freely used. Occasionally it is applied as an 
anodyne in superficial neuralgias. \'ery often it is employed 
for flavouring hair-oils and liniments. It is also very useful 
for keeping off mosquitoes for which purpose a little should 
be rubbed on to the hands and feet immediately before 
retiring to rest. In this way it acts as a prophylactic against 
malaria. 

Infernally , — Clove is generally used in cookery to im- 
prove flavour, and with aromatic bitters, to stimulate appetite 
and digestion. The oil relieves toothache when put into* 
the cavity of the decayed tooth. It is an excellent remedy 
for intestinal colic and flatulence. It may be combined with 
purga.tives to prevent their griping. 

Prescribing hints. — The oil is best given on a lump of 
sugar or triturated with sugar as elmosacchara, or suspended 
in mucilage. 

CARDAMOMUM 

(.'ardamom 

Syn — f'anlamomi Somiiin. Syn. 1.Y .—Elarhi , Bonp. 

Source.— The dried ripe or nearly ripe seeds of Elettaria Cardamomwu , Tho* 
seeds should be kept in their pericarps and separated when required for use. 

Composition.— (1) A rolalile oit. (Ih A tlx(‘d oil. The pericar]) is inactive 
medicinally. 

B.P. Dose.— 10 to 30 grs. or 0.6 to 2 grm. 

Official Prkparatiox 

1. Tinctnra Cardamom! Composita.-B.P. Dose.— 30 to 60 ms. or 2 to 4 mils. 

PHARMACOT.O(iY ARl> TmillAPKlITK’S 

Tnternally.—C&vAamom seeds are stimnlant, stomachic and 
'carminative and are therefore useful in flatulence and for 
correcting the griping property of purgatives. The tincture 
is a colouring and flavouring agent. 
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€ARIIM 

Caraway 

Syn.—Caniway Kmotns. Syn. l,V.—Jira, Hind. 

Source.—Thc dried fruit, of Carum Card. 

Characters. — Mo ri(;ari)s Ktiiiarate ; eaoh 7 mm. long, li ni in. broad ; brown, 
with paler ridges; siightly curved, tapering, giabrous. Odour, aromatic. Taste, 
r om at i c , agio e al) U* . 

Compositioii.-{l,) Tlie rulafile. nil {off,). 

B.P. Dose.— 10 to 30 grs. or 0.6 to 2 grm. 

OLKIJM C AKI 

Oil of (’araway 

Source.— 'Pile oil distilled from (.‘araway and rectitied. (.’oiitains toes p.c. 
w/w of carvonc, (’loHuO. 

Characters.— Colourlos.s or pale yellow, having the odour and taste of the fruit. 
>^p. gr. 0.910 to 0.920. 

Composition.- (1) Carrove an unsatnrat«‘d ketone. (2) Terpene oi* i/-limonene, 
also called Carr (me. (3) Ctjmpno. 

B.P. Dose.— 1 to 3 ms. or 0.06 to 0.2 mil. 

r«KS !— The same as those of anetlii friictiis. 

€^OKIA]%]>RlJ]II 

(’oriander 

Syn.— Coi iamlri Fructus. Syn. l.V.— Dhania, Heng., Hind. 

Source.— 'Pile dried ripe fruit of f'oriamlnint satirum. 

Characters.- Nearly gloi)ular, 3 mm. in diameter, uniform, brownish-yellow, 
glabrous. Two mericarps closely unittnl, and crowned by calyx teeth and 
stylopod. < Kloiir, aromatic, especially wlien hruised. Ta.ste, agreeable. 
Composition.— rAf' Volatile Oil {off',). 

B.P. Dose.— 5 to 16 grs. or 0.3 to 1 grm. 

OLEUM € ORIA]% J>Kl 

Oil of Coriander 

Source and characters." A colourless or pale-yellow oil obtained by distilling 
iJoriander. !Soluhilitfj.— \ in 3 of alcohol (9()]).c.). Sp. gr. 0.K70 to 0.884. 

Composition.— (.1 ) Cnriundrnl, tin* dextro-isomeride of linanol. ^2) d-pinene^ 
hpinene, g<*raniol and l)orne.ol. 

B.P. Dose.— 1 to 3 ms. or 0,06 to 0.2 mil. 

PHAHMA( OLOHY AND THKKAPKUTK’S 

The action and uses of coriander fruit resemble more or 
less those of dill and anise fruits. The oil is specially used to 
render medicines more palatable and to prevent griping. 
The fruit is used in Indian cookery, and its mericarps are 
chewed with prepared imn or sometimes alone to remove the 
after-taste of drugs. 


AI^ETllEM 

Dill 

Syn.— Anethi Fmetus. Syn. I.V.— ^o//a. Hind. 

Source.— The dried ripe fruit Anethum graveolens. 

Characters.— Tho fruit consists of two mericarps freed from pedicel. Each 
Is broadly oval ; 4 nun. long, 2 to 3 mm. broad ; compressed dorsally ; brown. 
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dorsal ridges inconspicuous, but lateral ones prolonged into tvings. Eacli 
mericarp exhibits 6 vittae. Odour and taste, aromatic. 

Composition.— The volatile oil. 

Official Pkefauation 

1. Aqua Anethi Destillata.— 1 in 2:). B.P. Dose.— '/a to 1 oz. or 15 to 30 mils. 

OliF.rM ANETHI 

Oil of Dill 

Source.— OVitained hy distilling Dill, ('ontains 44 to p.c. w/vv of careone^ 
CioHuO. 

Characters.- To! our, pah* yellow: odour, that of the fruit; taste, sweet,, 
aromatic. Sp. gr. 0 .‘j:h) to 0.U15. Solahilit//.— In alcohol and ether. 

Composition. — (1) A 2'erpene (d-limonene). Carrone. 

B.P. Dose.— 1 to 3 ms. or 0.06 to 0.2 mil. 

O F F ICI A L P R E PAR AT ION 

1. Aqua Anethi Concentrata.— 0.2 p.e. B.P Dose. -5 to 15 ms. or 0.3 to 1 mil. 

PKARMAt OLOdY AND THKRAPKrTK S 

Dill and oil of dill are aromatics, stimulants, antiseptics, 
and carminatives and are used to relieve datulcncy ami 
intestinal colic. The oil corrects the gripiniy: of purgatives. 
Bill water is chieliy used to remove tlatulence in children. 

OEEIJM 

Oil of Anise 

Source.— OVitained by distilling dried ripe fruits of Pimpinelht Anisaw ov 
star-anise fruit, Illiriuni rertnu. 

Characters.— Colon rles.s, or pale yellow, licpiid ; odour of the fruit ; taste, 
mildly aromatic. Sp. gr. O.tlS'J to 0.hh4. 

Composition.— (1) Anethole 80 toO'lp.c. (2) Anisic ahlehtfde. (2} Mcthtfl r/rtrirol. 

B.P. Dose.— 1 to 3 ms. or 0.06 to 0.2 mil. 

PllAUMACOLOGV AM) TnEUAPKr TK S 

The action and uses of anise are almost identical with 
those of dill, except that it has a slight expectorant property 
and is often prescribed as a vehicle for cough mixtures. 

EIMONIS CIIKTEX 

liCiuon Peel 

Source.— The frc.sh outei’part of the pericarp of the fruit of Citnts Limonia. 

Characters.— •( tutor surface, pale yellow, more or less rough; with a small 
amount of white spongy part of pericarp on the inner surface : numerous large 
oil glands and crystals of calcium oxalate helow the epidermis. Odour, charac- 
teristic. fragrant. Taste, aromatic, bitter. 

Composition.— O) Volatile oil, oleum Itmonis (n/f.). (2) Hesperidin, a bitter 
principle. 

Offi ci al Pk epak ation s 

1. Oleum Limonis.— Oil expressed (vom Lemon Peel. A pale yellow, or greenish- 
yellow liquid ; odour, that of lemons ; taste, warm, slightly bitter. /S>. /yr. 0.857 
to 0.861. Contains not less than 4 p.c. w/w of aldehydes, calculateil as citral, 
CioHutO. B.P. Dose.— 1 to 3 ms. or 0.06 to 0.2 mil. 

2. Syrnpns Limonis.— Peel 6 p.c. B.P. Dose— 30 to 120 ms. or 2 to 8 mils. 

3. Tinctnra Limonis.— Peel 2D p.c. B.P. Dose.- 80 to 60 ms. or 2 to 4 mils. 
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PnARMAC01.0GY AND TUKllAPliUTlCS 

Internally, — The action of lemon peel is similar to that of 
orange peel. The oil is a stimulant and carminative and can 
he used to expel intestinal llatus. In practice both of them 
are used for flavouring purpose. Lemon juice is antiscor- 
butic and contains vitamin C. 

FOKNIC^ILIM 

Fennel 

Syn. l.y.—Tinrf ISnnft SuHvif. Hind. 

Source.— The driiid I’ipo iVuit of Fwuivulum ruUjare. 

Characters.— Merioarps U)) to 10 niin. loiig, 4 mm. broad; small, oblonjsr, 
curved, glabious; greern.sli-brovvn or i)ale-yelk)vvi.sh bi*own. Odour, aromatic. 
Taste, aromatic, sweet. 'I'he fruit is leailily separat(*d into.? mericarps each ot 
which has 5 prominent primary ridges, and exhibits in transverse section 0 large 
vittax 

Composition.— ( U A Vohifilc oU, .‘ito 4 p.c. which contains aueihole and Jnichone, 

Enters into.— I'ulv. Olycyrrhizte (’.o. 

B.P. Dose.— 5 to 10 grs. or 0.3 to 0.6 grm. 

Uses. — The same as those of oil of anise or of dill. 

lINNAJlIOMtIlI 

Finnamon 

Syn. I.V. — DalcJt/fif. Heng. and Hind, (imiairnhy San.s. 

Source.— The dried inner bark of the slioots of «-oppiced trees oi Chntatnumum 
sei/lmticHiu. 

Characters.— In rolled quills; thin, brittle, splintery, light yellowish-browr.; 
0 mm. in diameter, odour, fragrant. Taste, warm, sweet ami aromatic. 

Composition.— ( 1) Voinfilc oil rj) Tmittin. i.b Sinjo) . (4» Unm. 

B. P. Dose.— 5 to 20 grs. or 0.3 to 1.2 grm. 

Enters into.— I’lilv. ( ’r(?ta; Atom., 'Pr. C'ard. (’o. 

< IPFH IAL PkEPAH.MTON 

1. Aqua Cinnamomi Destillata.—l in lU. B.P. Dose. -Vu* to 1 oz. or 15 to 30 
mils. 

OIKI JII C INNAMOMl 

Oil of (’iimtuuoii 

Syn.— (Meiirn (’asshe, T’.S ]\ 

Source.— The oil distilled from (’innainon Hark. 

Characters.- Yellowi.sh wlnui fresh, bi*coming reddish lirown with age. Sp. 
gr. l.(X)0 to 1.030. N///A\s' in nafvr. 

Composition.— (1) Cinuamic ahlehfidr, 58 p.c. (2) CiniKnnic acitt -;3) Euyenoi, 

B. P. Dose.— 1 to 3 ms. or 0.06 to 0.2 mil. 

( XfEK’I AL I * KU PAK ATION 

1. Aqua Cinnamomi Concentrata.— B. P. Dose.-5 to 15 ms. or 0.2 to 1 mil* 
PUARMAC'OLOCiY AND TUKUAPKITTICS 

Internally. — The action and uses of cinnamon bark and ita 
oil resemble those of cloves and the oil of cloves hut the bark 
has besides a mild astringent property. As a flavouring and 
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xjorrecting agent both the bark and the oil are used. The 
writer has found the bark useful in raucous diarrluea. The oil 
is used in combination with other drugs as an intestinal 
4^ntiseptic in typhoid fever. It is perhaps useful in prevent- 
ing tympanitic distension. 


JWLYUISTICA 


Xutmeg 

Syn. l.V .’^Jaiphal, Beiig., Jlirid. 

Source.— The dried kernel of the seeds of Mf/ristica frntjrans. 

Characters.— Hroadly oval or rounded, about 20 to 80 niiri. loni?. Externally, 
♦greyish-brown, with reticulated furrows. Internally, greyish-red niarhlcd with 
brownish-red veins- Odom*, strong, aromatic. Ta.ste, aromatic, warm, bitter. 

Composition.— (1) A fij'ed oil consisting of glyceryl oleate, glyceryl butyrate, 
.^nd glyceryl myristate, 25 to 80 p.c. (2) Amylodextrin. (8) Volatile oil, (5 to 10 p.c.). 

Enters into.— Pul V. (’retie Aromat. 

B.P. Dose. -5 to 10 grs. or 0.3 to 0.6 grm. 

OliElJM MYRl^TICAK 

Oil of Nntinog 

Source and characters.— pale yellow oil, distilleci fi-orn Nutmeg, having the. 
odour and taste of nutmeg. Sohibiliif/.—l in 3 of alcohol (00 p.c.). fSj). gr. 0.880 
to 0.925. 

Composition.— (1) il/yW«//V/w, a terpene. (8) \ tavpaxm, tl-canqdfette, 

B.P. Dose.— 1 to 3 ms. or 0.06 to 0.2 mil. 

Enters into.— rii)t. mine n. Aromat., Tr. Valerian. Ammon. 


PHAl{MAr<)LO(}Y AND TUKKAI’KIITICS 

Extenmlly . — The volatile and the fixed oils are used for 
perfuming pomades and lotions for the liair, and diluted 
with olive oil or soap-liniment as an embrocation in chronic 
rheumatism. The expressed oil is said to possess antiseptic 
tind antiparasitic properties. Nutmeg made into a paste is 
sometimes used by the people of India to remove headaclies 
-and neuraigia. 

Internally. — Vor its agreeable aroma it is used in cook- 
ing. Both the kernel and the volatile oil are gastric stimu- 
lants, increasing the flow of gastric juice, and carminatives, 
-expelling intestinal flatus ; lienee tliey can be used in dys- 
pepsia, cramps and flatulence. The volatile oil relieves 
toothache, and the kernel is ciiewed to remove ftetor of 
breath. In large (loses it acts as a powerful narcotic, caus- 
ing giddiness, vertigo and coma, symptoms resembling those 
that follow poisonous doses of camphor. 


OIiIHlJM I.AVA^'1>1IT.AE 

Oil of I-avender 

Somfce.-The oil distUlod from the fresh Howoring tops ofLaeatidula omdualU 
•Contains 7 to 14 p.c. w./w of linalyl acetate, Ci 2 Haft 02 . 

Ch»racter8.-Pale yellow or yellowish-green with fragrant odour of the flowers 
-and a pungent bitter taste. Sp. gr. 0.882 to 0.900. Svlubilitff.-l in 4 of alcohol 
•C70p.c>/ , 
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Composition.— (1) Linalol, an alcohol, and Its acetic ester, linalyl acetate, are 
the principal constituents- (2) Pinene, CioTTw, is present in some samples but 
is not a constant constituent. (3) Limoneno geraniol and a sesquiterpene. 

B.P. Dose.— 1 to 3 ms. or 0.06 to 0.2 mil. 

N ON - OFFICIAL P It E PA K ATI ON 

1. Tinctura Lavandulse Co.— Oils of lavender and ro.se, cinnamon bark, nutmegs 
red Sanders wood and alcohol (90 p.c). Dose.— 6^ to 60 ms. or ‘J.to 4 mils. 


PhA113IA( OLOGY AND Till 111 APEUTICS 

Externally , — Oil of lavender is used to perfume liniments, 
and the tincture to colour lotions. It is an ingredient of 
smelling salts and lavender water. 

Internally . — Like other aromatic oils, it is a stimulant, 
carminative and antispasmodic, and can be used in flatulence, 
colic, hypochondriasis, hysteria and neurasthenic affections. 
But the chief use of the tincture is confined to colouring 
and flavouring purjioses. 


OliEIIM JIIE]¥TIIA£ PIPElilTAE 

Oil of Peppermint 

Source.— Th(‘. oil distilled from fresh tloweriTif? toT)s, Mentha piperita, and 
rectified, if necessary. Contains A.b to 9 p.c. w/w menthyl acetate, and 46 p.c. w/w 
free menthol, 

Characters.-C’olourless, pale-ydlow or groenisli-yellow when fresh, becoming 
darker by age. Odour of th(3 herb. Taste, aromatic, followed by a sensation of 
of coldness. Sp. gr. 0.902 to 0.910. Solnhility.— I in 4 of alcohol (70 p.c.). 

B.P. Dose.-l to 3 ms. or 0.06 to 0.2 mil. 

Enters into.— Pil. Khei Co. 

Official Pkkpakations 

1. Aqua MenthsB Fiperitse Concentrata.— 1 in 50. B.P. Dose.— 5 to 15 ms. or 
0.3 to 1 mil. 

2. Aqua Menthse Piperita Destillata.— 1 in 1000. B.P. Dose.— */2 to 1 oz. or 15 
to 30 mils. 

3. Spiritus Mentha Piperita.— 1 in 10. B.P. Dose.— 5 to 30 ms. or 0.3 to 2 mils. 


PHAI13IACOLOGY AND THERArEUTlCS 

Externally. — The action of the oil of peppermint resembles 
that of the volatile oils generally. But owing to the presence 
of menthol, the sensation of coldness and numbness after a 
feeling of warmth is more marked. Hence, it is a local 
amesthetic, and is therefore used to allay the pain of super- 
flcial neuralgias and herpes zoster. It is also a powerful 
antiseptic. It relieves toothache due to a carious tooth. 
The smell of the oil keeps off mosquitoes. 

Internally , — For its powerful antispasmodic and carmina- 
tive properties, it is often used to relieve flatulent colic 
and spasmodic pains of the stomach, It corrects the griping 
effect of purgatives and covers the nauseous taste of drugSr^ 

33 
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ZINOIBEK 

(iINCiEK 

Source.— The scraped and dried rhizome of Zhijfiher officinale. 

Characters.— Flattish, irregularly branched pieces, about 7 to 15 cm. long, 
1.5 to 6.5 cm. wide; 1 to 1.5 cm. thick; each l)ranch crowned by a depressed 
scar. Externally pale buff, striated tibrous. Fracture, short, lather ftbrous. 
<)dour, well known, agreeable, and aromatic. Taste, sti’OTig, pungent. 

Composition.— (1) An aromatic volatile oil, 1 to .‘1 p.c. (2) (HiHjerol^ a yellowish 
oily body to which pungency is due. (o) Kesin and starch. 

B.P. Dose.— 5 to 15 grs. or 0.3 to 1 grm. 

Enters into.— Infusum tSennai Rec., l‘ulv. .lalapte Co., IMilv. Rhei Co. 

Off I ciAL Pk efar a t i oxs 

1. Tinctura Zingiberis Fortis. Syn.—Easence of Ginffer. B.P. Dose.— 5 to 10 
ms. or 0.3 to 0.6 mil. 

2. Tinctura Zingiberis Mitis.— 1 in 5 of strong tincture. B.P. Dose.— 30 to 60 
ms. or 2 to 4 mils. 

3. Syrupus Zingiberis.— B.P.’Dose.— 30 to 120 ms. or 2 to 8 mils. 

Pharmacology and TiiERArEUTK s 

(xiiiger is a powerful aromatic stimulant, actinj? like 
oapsicum and cardamoms. Chewed, it is a valuable sia- 
lagogue ; and used as sniilf, it is a powerful errhine, but it is 
chielly given as a stomachic, carminative and ilavouring 
agent. Commercial gingerin, whicii is an oleo-resin, is a 
useful addition to jiurgativo pills to prevent griping. The 
dose is 4 to 3 grains. 


CROUP XVUI 

SOLID VOLATILE OILS (Stearoptenes) 

Camphor, Menthol, Thymol 

CAMPIIOUA 

Camphor. CioIIieO 

Syn. I.V. — Karpur^ Heng. Knfur^ Kapur, Hind 

Source.— Obtained from Chiuamomiim Caurphora, and purified by 
sublimation. 

Characters.— Colourless, transparent, crystals or crystalline masses, 
of tough consistence; also in rectangular tablets or pulverulent 
masses -“Flowers of (himphor.’^ Sp. gr. 0.99.5, Odour penetrating. 
Taste, bitter, pungent, followed by a sensation of cold. Burns iind 
volatilises. Solubilitij,—! in 700 of water, 1 in 1 of alcohol (90 p.c.), in 
{>•25 of chloroform, very soluble in ether. It forms a liquid Avhen 
triturated with chloral hydrate, menthol, phenol, or thymol. 

B.P. Dose.— 2 to 5 grs. or 0.12 to 0.3 grm. ; 1 to 3 grs. or 0.06 to 

0.2 grm. (subcutaneous). 

Enters into.— Lint. Terebinthinie. 

Official Preparations 

1. Aqua CamphorsB.— 1 in 1000 w/v. B.P. Dose. — 1 to 1 02 . or 16 to 
30 mils. 

2. Linimentum Camphotse. Syn* — Camphorated Oil,— 20 p.c. w/w 
of camphor. 



CAMPHOB 


615 


8. Linimentum Catnphorae Ammoniatum. Syn,~-Tjuit Camphor, 
<Jo.— 12*5 ^.c. camphor. 

4. Linimentum TerebinthinsB Aceticum.— Prepared with camphor 
liniment. 

5. Spiritus Gamphorae. Sijn.—Tr. Campliorcp,~10 p.e. B.P. Dose. 
— 5 to 30 ms. or 0.3 to 2 mils. 

0. Tinctura Opii Gamphorata. Syn,—Tr, Camphor Co. ; Paregoric, 
— yV morphine in GO ms. B.P. Dose. -30 to 60 ms. or 2 to 4 mils. 

NoX-OI’FK’IAL PUKPARATIONS AX1> DkKIVATIVKS 

1. Acidum Camphoricum. -A vvliito, crystalline powder, slii^litly soluble in 
water. In p/ithisirnJ viulit-sweata and vesical catarrh. Dosc.—H to 30 grs. or 
Oo to 2 grin. 

2. Injectio Camphorffi Hypodermica.— Camphor 1, .sterile olive oil to 0. 
i9o.s’e.— 10 to ,30 ms. or 0.0 to 2 mils. 

3. Camphora Monobromata.— In colourle.ss prisms, insoluble in watei*. A 
hypnotic and nervous sedative in h//sfpna, chorea, deliriam tremens, and 
petit mat, also use<l in spermutorrhun. Dose.— 2 to 8 grs. or 0'12 to O n grin. 

4. CsjrAiSi.zo\.—l*eutameth!i1eHetetraznl.-\ water soluble complex preparation 
with action .similar to camphor but superior in all case.s of severe circulatory 
disturbance. ^Fay be used by mouth, subcutaneously or intravenou.sly as an 
analeptic of rapid an<l reliable action of .satisfactory duration. It stimulates 
the respii'atory centre*. Valuable in collapse of anpina, niffocarditis and cir- 
caiafort/ insaf/iciencf/. Dose.~l c.c. subcutaneously, or 0.1 gi in. os in tablets. 

o. Carditone.-- ISodium ('ampho-.snlt)honate 15 p.c. in aciueous solution. A 
general cardiac stimulant, also increases I'espiratory rate and volume. In 
sliock, heart failure, coma, poisoning by coal gas and narcotic.s. Dose.Snb- 
ca1ane(tasltt. 1 to 2 (j.c. : iatrarenoaslt/ up to 2 c.c.; by taouth. 2.5 to 100 ms. 

: 1.5 to «» inils) per day diluted with watei*. This solution should not be used 
parenteral ly. 

0. Coramine.— 2V;vV//«e-i3- carho.r//lic acid diethplantide. A yellowish liquid, 
almost colourless and tastole.ss. Miscible with water in all proportions. 
I>ose,—X to 2 mils of the 25 ]).c. solution, by vioath or by saheatnneous, 
tramascalar or intrarenoas injection. Valuabh*. cardiac and respiraiort/ stimulant, 
action being on the vital centres in the medulla. Specially valuable in failure 
of heai t and respiration after excessive doses of narcotics and in bad cases 
• of barbiturate poisoning. 

PHARMAC OLOdY 

Camphor being a stearoptene, acts like 
volatile oils. It is moderately antiseptic, though weaker 
than many volatile oils, e.r/., the coal-tar series or the phenol 
group of drugs. It stimulates the local vessels and causes 
redness and heat, thus acting as a rubefacient. It first 
stimulates, then depresses the local nerves producing a 
sensation of coolness, although the vessels are dilated. 

Internally. Alimentary tract.— It has a peculiar hitter 
taste and produces a sensation of coldness soon followed by 
that of warmtli in the mouth. It stimulates the local circula- 
tion and the secretion of saliva and mucus in the mouth. In 
the stomach it (.1 ) causes a sense of warmth, (2) dilates the 
blood-vessels, (3) increases the flow of gastric juice, and (4) 
stimulates the peristaltic movements g^iid relaxation of the 
sphincters. It is therefore a gastric stimulant and carmina- 
tive, but in large doses it irritates the stomach and causes 
nausea and vomiting. It is also an antiseptic to the intestine 
4ind relieves spasm. 
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Heart and circulation.— The knowledge of the action of 
camphor on the heart and circulation is incomplete and un- 
certain, although clinical experience indicates that it is a cir- 
culatory stimulant. Injected directly into the circulation it 
increases the arterial pressure, but this effect is not constant 
or persistent and often it produces no rise at all. In some 
experiments it has been observ^ed to stimulate the heart, 
while others did not observe any change. It probably stimu- 
lates the cardiac muscle. The coronary vessels are dilated 
but it is not certain whether this occurs in therapeutic doses 
(Cushny). It has been suggested that although camphor has 
no action on the normal heart, it improves the heart which 
is depressed or irregular. It dilates the vessels of the skin 
and gives a sensation of warmth like alcohol. It is possible 
that by dilating the vessels of the skin and the coronary 
arteries it effects a re-distribution of the blood much in the 
same way as strychnine (see page 209). Being an irritant 
when given as an injection, it provokes reflex medullary 
stimulation (Gunn). 

Respiration.— It slightly stimulates the bronchial secre- 
tion by increasing the vascularity of the bronchial mucous 
membrane and acts as a feeble expectorant. The respiratory 
movements are hardly affected although it may be accel- 
erated during convulsion. 

Nervous system.— It stimulates the cerebrum and in 
large doses produces excitement, giddiness, confusion of 
ideas, inco-ordination of movement and sometimes convul- 
sion. Loss of consciousness and stupor may appear later. 
With some it acts as an exhilarant, causing agreeable hallu- 
cinations with a desire to laugh or dance, and with others no 
excitement is observed, the effect being one of depression 
with drowsiness and stupor. It first stimulates and then 
depresses the reflex movements and acts as an antispasinodic. 
The respiratory and vaso-motor centres are stimulated. 

Skin. — Some dilatation of the skin vessels follows the 
use of camphor by the mouth, due possibly to gastric irrita- 
tion. It is excreted with the sweat, which it increases by 
directly affecting the sweat-centres and locally the sweat- 
glands. 

Temperature. — It has very little effect on temperature in 
health, but is a mild antipyretic in fever, due chiefly to loss 
of heat from dilatation of the skin vessels. 

Genital organs.— In moderate doses it is said to act as 
an aphrodisiac and in large doses as an anaphrodisiac. 

Elimination. — Camphor is partially oxidised in the 
tissues forming camphorol which combines with glycuronic 
acid and is excreted by the kidneys. 

Acute toxic action. — Poisoning by camphor is rare. The writer has 
seen only one case of poisoning. Epigastric pain, nausea, sometimes 
vomiting, giddiness, dimness, of sight, delirium verging on mania*^ 
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epileptiform convulsions, (syanosis, paralysis, cold clammy perspira- 
tion, strangury or arrest of urinary secretion, coma and death. 

Antidotes — Kmetics, pump, brisk saline cathartics, cold and hot 
douches, counter-irritation, sometimes stimulants, and strychnine 
hypodermically if necessary. 

Chronic toxic action.— Young women sometimes make a habit of 
taking camphor regularly with a view to improve their complexion. 
This habit if once contracted is very difticult to shake off. Mild form 
of exhilaration, stupefaction, extreme weakness, and pallor are the 
chief symiffoms. 


Thkuapkutics 

Externally . — Camidior is a favourite ingredient of many 
liniments, for lessening the pain of fibrositis, myalgia and 
chronic rheumatism. The ammoniated camphor liniment and 
the turpentine and acetic acid liniment are very effective 
counter-irritants in bronchitis, pleuritis and broncho- 
pneumonia. (Jamphor has been used in combination with 
dusting powders on eczema and intertrigo. Mixed with zinc 
ointment dr. to 1 oz.) it allays the itching of eczema 
genitalis. Ohloral-camphor and menthol camphor are most 
valuable local anodynes in siiperlicial neuralgias. 

Internally. Alimentary canal. Mixed with chalk it is 
used as tooth-powder (1 in 8). Chloral-camphor relieves 
toothache when put into a carious tooth. Camphor water 
is a domestic carminative for flatulence and colic of children. 
Spirit of camphor may be given in flatulence ' and colic of 
adults. Very few drugs can excel cam])hor in summer 
<iiarrhcea and cholera. It should be given in these cases 
from the commencement of the illness in 5 to G ms. doses of 
the spirit every 10 or 15 minutes till the symptoms abate, 
and then hourly. It is useless in the later stages. 

Respiratory tract. — The inhalation of camphor or its use 
in the form of snuff relieves coryza and that form of chronic 
catairh which is characterised by paroxysmal sneezing. At 
the same time 5 drops of the spirit should be given by the 
mouth every 15 minutes. It is especially useful in chronic 
bronchitis if given either in the form of paregoric or in the 
form of a pill in combination with hyoscyamus. 

Circulation. — Camphor is absorbed very slowly from the 
alimentary tract, it should therefore be used hypodermically 
as a circulatory stimulant. It is used to stimulate the heart 
in the later stages of infectious fevers, pneumonia, septiem- 
mia, etc. Dissolved in oil or ether (1 to 2 grs. in I c.c.) it is 
valuable in threatened failure of the heart and respiration. 
But many doubt its eflicacy. 

Nervous system.— In many spasmodic affections, such as 
nervous palpitation, chorea, hysteria, etc., it has been given 
with doubtful results. 

Genital organs.— Large doses check inordinate sexual 
<lesir6 and chordee. Applied to the breast and given by the 
month in 3 gr. doses camphor acts as an antigalactagogue. 
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Prescribing hints.— It is best given dissolved in milk (1 
dr. in 1 oz.), which also covers its unpleasant taste. The 
spirit may be taken on sugar, or in emulsion. Powdered 
camphor may be given in pills or cachets. Hypodermically 
it may be given dissolved in olive oil (1 in 5) or ether. 

MENTHOli 

Menthol. C 10 II 20 O 

Source.->A satiiralocl r.yclic alcohol, p-menthaii-8-ol, obtained from 
the volatile oils of various species oi‘ menthn. 

Characters.— rolourless, nciciilar or prismatic crystals; Odouiv 
penetrating, resembling that of peppermint ; taste, warm and aromatic, 
followed by a sensation of cold. Solubility, — Very slightly in water,, 
readily in alcohol (90 p.c.). 

B. P. Dose. — to 2 grs. or 0.03 to 0.12 grm. 

XON-C) FFiri A L PR EPAR AT l( >NS 

1. Spiritns Mentholis Compositus, B.P.C.— CamplKa-, mentliol, each 2 oz.. 

terebeno, oucalyptol, each 2 oz., alcohol ^9(3 p.c.), q.s. 20 oz. 10 drops l)y 

inhalation. 

2. Menthyl Valerianate. Si/n.— Valifiof.—A solution containing .'lO p.c. of 
menthol valerianate. A coloui-loss liquid with an ai»:reeab]e smell and no burning 
taste. Nervous .sedative : used in .svVAvip.s.v, hfisteria and ncHrnallirnia. /^o.vc.-- 
10 to 15 ms. either in wine or on a lump of sugar. 

3. Insufflatio Mentholis etCocainae, B.P.C. -Menthol 2.5, Cocaine Hydrocldoj-idt* 
0.14, Ammonium Chloride 25.0, Camphor 5, Lycopodium to 100. In ron/::n as a 
snuff. 

4. Nebula Cocainae Co., B.P.C.—Cocaine 5 gm., Ni'bula Mentholis (d 'I’hymolis 
Co. to 1000. In hronchifis, inrifnfjiftft .and asthma .as a spray. 

5. Nebula Mentholis et Thymolis Co,, B.P.C, -Menthol, camphor .and phenol 
each 2, thymol 0*2, liquid paraffin to KX). 

Pharmacology axd Thera pkctics 

Externally . — Locally applied menthol causes first stimula- 
tion, soon followed by a feeling of coldness, numbness and 
anaesthesia of the part, and thereby relieves the pain of 
neuralgias and otlier superficial pains. This is done by either 
drawing over the skin solid menthol, or by painting it with 
linimentum menthol, or a liquefled preparation, such as men- 
thol cum camphor, menthol cum chloral, or by plaster. Any 
painting near the eyes causes a free flow of tears from the 
vapour. The plaster or liniment is often found useful in 
rheumatic and pleurodynic pains, lumbago and sciatica. 
Mentholeate, (menthol and oleic acid equal (piautity), alcoholic 
solution (1 in 8), or menthol ointment (5 to 30 grs. in 1. oz. of 
vaseline or simple ointment), relieves pruritus. The oint- 
ment is specially useful in pruritus pudendi et ani. 

Menthol when rubbed up with either thymol, phenol, 
chloral hydrate, camphor or butyl chloral, forms an oily 
liquid, which is an excellent remedy for toothache. It should 
be put into the cavity of the carious tooth and covered with 
a pledget of absorbent cotton. 
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Menthol is also a powerful antiseptic and antiparasitic, 
its alcoholic solution or liniment has given good results in 
ringworm of the scalp. As a snuff (menthol 5 grs. in 1 oz. of 
starch, talc or oxychloride of bismuth, or along with boric 
acid 2, and ammoii. chloride 3 i)arts) it is efficacious in 
influenza, Ijay fever, catarrh and ozfena. 

Internally . — The alcoholic solution has been painted in 
diphtheria. The pigment (1 to 4 of olive oil, 20 to 30 ms.) 
has been injected into the larynx for laryngeal and tracheal 
tubercle and bronchiectasis witli good eft'ects. The anies- 
thetic effect lasts about 24 hours after a few injections. 
Menthol 1 gr. in olive oil 1 oz. has been usefully injected for 
thread-worms. It is rarely used internally, except as a 
corrigens of griping purgative pills, and in ^ to 1 gr. doses 
with extract of belladonna in flatulence and intestinal colic. 

Menthol enters into the composition of many prescrip- 
tions used in the continuous inhalation treatment of pulmo- 
nary tuberculosis. 


THYMOL 

Thymol. CioIIhO 

Source. —A cryshalHno phenol obtained from the volatile oils of 
Thymus ruhjnris, of Monarda pumiatn, and of Trachyspermum Animi\ 
or prepared syntlietieally. 

Characters.— (’olonriess crystals; odour, pungent, aromatic and 
thyme-like ; taste, pungent and aromatic. Sinks in cold water. Soluble 
in lOUO parts of water, in 1 part of alcohol (90 p.c). 

B.P. Dose.—; to 2 grs. or 0.03 to 0.12 grm ; 15 to 30 grs. or 1 to 2 
grms. as anthelmiufic. 

X < )N-OFFiri A L PuEPAR ATIOXS 

1. Volckmann’s Thymol Solution — Thymol 0.1, alcohol 2, glycerin 2, dissolve 
and add water to 100. As a sprat/ and anlisepitc lolion. 

2. Unguentum Thymol.— In varying strengths from 5to 30 grs. inJ oz of vaseline. 
Tht^ thymol nmst he <li.ssolved in the basis by the aid of heat. 

3. Thymol Carbonate. Stpi. -Tht/mofal.—A nearly tasteless, colourless 
crystalline powder. Is not dissolved in the stomach and therefore valuable as a 
remedy for Anki/hstomiuii duotievnlr. Dose.’-U to 1.0 grs. oi*0.3 to 1 grin. 

4. Liquor Thymolis Co., B.P.C. St/v.—IJqttor Afitisrptivtts.—\\ov\v. acid 20.03, 
benzoic acid 1.14, thymol 0.57, eucalyptol 1.2.0, menthol 0.:>8, oil of peppermint 0.31, 
oil of gaultheria 0.31, oil of thyme 0..'U, tr. baptisia 50, alcohol 250'0, water to 1000. 
Used internally as a mild anli.septic in Hatulence, and diarrlima. Diluted used 
as an antiseptic mouth wash. Resembles proprietary prci)aration Listerine. 
Dnsp.-^) to 30 ms. or 0.8 to 2 mils. 

PUARMACOLOCa' AXD TiIERAPKUTIC\S 

Thymol is a very powerful antiseptic. A solution of the 
strength of 1 in 1000 stops all putrefactive or fermentative 
action in any fluid to which it is added. It is therefore more 
powerful than phenol ; it is also less apt to cause eczema but 
its insolubility is a great draw- back. Yolekmann’s solution, 
the gauze and the ointment are all employed in antiseptic 
surgery and the last mentioned is very useful in parasitic 
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shin diseases, especially tinea of the scalp or beard. Burns 
washed first with a watery solution (i gr. in 1 oz.) and then 
treated with an oleaginous solution gr. in 1 dr.) heal 
rapidly. The pastils, spray and inhalation are useful in 
laryngitis and pharyngitis. 

Internally . — In large doses, thymol gives rise to very 
unpleasant symptoms, excitement, vertigo, etc., and the urine 
may become green. In still larger doses the medullary and 
spinal centres are paralysed, collapse sets in, and there is a 
marked fall of blood-pressure and temperature before death. 

Its chief value, however, is as an anthelmintic for anky- 
lostomum duodenale, for which purpose it must be given in 
doses of 15 to 30 grs., repeated 3 or 4 times at intervals of 
an hour ; 00 grs. should be the maximum dose for a healthy 
adult, but usually 45 grs, would sufUce. Such large doses 
however may cause abortion in women, therefore when 
treating pregnant women the dose should not be more than 
30 grs. given in three doses of 10 grs. each. For weak, 
anmmic, and those with bad heart the dose should be less. 

Prescribing hints.— Thymol should not he adminisfered 
in solufioUj as it causes a most unpleasant burning sensation 
of the mouth and throat and is extremely irritating to the 
mucous membrane of the stomach. It should be given in 
pill, cachet, N or emulsion. The emulsion is best made by 
dissolving the thymol in alcohol, and then precipitating it 
by pouring the alcoholic solution into cold water. A little 
mucilage may finally be added to keep the finely powdered 
thymol in suspension. The patient must keep to his bed and 
lie down for several hours after the last dose ; he must also 
be warned not to partake of alcohol or any other solvent of 
thymol as long as the drug is in his stomach, otherwise 
serious consequences may ensue. It is not a suitable drug 
for the old or for children. It should be followed by a 
saline purge, and castor oil should not be used. 


GROUP XIX 

ANTISEPTICS, DISINFECTANTS AND PARASITICIDES 

Antiseptics are substances which prevent or retard the 
growth of micro-organisms as long as they remain in contact 
with them but do not destroy them. 

Dwinfectants destroy pathogenic microbes, /.e., those 
^hich cause communicable diseases ; deodorants destroy 
offensive or disagreeable odours. 

Antiparasitics or parasiticides kill parasites infesting the 
surfaces of the body. 

In dilute solutions most disinfectants act as antiseptics, 
yet many antiseptics while retarding the growth of micro- 
organisms do not act as efficient disinfectants, either because 
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they become inert when they come in contact with organic 
matter, or are too poisonous to be used for a prolonged period* 
A large number of disinfectants, however, act upon most 
forms of living matter and are ryewem/ jyrotoplasmic poisons 
and have no specific action on microbes in preference to 
tissues. Therefore ordinary antiseptics while distroying 
microbes also cause damage to the tissues in which they are 
lodged. Since eflicient disinfection also entails destruction 
of the surrounding cells, it is impossible to use a drug to 
<iisinfect the tissues of the body as a whole in sufllcient con- 
centration to destroy only the microbes without injuring 
the tissues. 

An ideal disinfectant will exert a maximum action on the 
micro-organisms, /.c., parcisitofropicy and minimum action on 
the body tissues, should be soluble in water or will form a 
uniform emulsion in all proportions, rapid in action and non- 
corrosive to metals. Browning and his associates have 
shown that certain basic substances like flavine and acri- 
flavine act more powerfully in the presence of serum, 
stimulate granulating processes, are not irritating to the 
tissues, and do not interfere Avith phagocytosis. These 
derivatives therefore are the nearest ajjproach to ideal 
antiseptics. 

The exact manner in Avhich disinfectants act is not fully 
understood. The degree of ionisation of a solution may have 
an important bearing on its disinfecting etticiency. Disinfect- 
ants act in the following ways, riz, — (1) by physical means, 
these may be of different nature, (a) by abstracting water, 
f.e. salt action ; (h) heat ; (c) sunlight and ultra-violet rays ; 
(2) by oxidation, as potassium permanganate, hydrogen 
peroxide, halogen compounds ; (3) by acting as general 
protoplasmic poisons, c.g,, the coal-tar compounds, etc . ; (4) by 
coagulating the proteins, e.g., the heavy metals ; and (5) by 
acting as reducing agents, e.g. SO 2 . The action of mercury 
is due to its tendency to accumulate in the cell and on its sur- 
face by adsorption so that the microbe is surrounded by a 
•dense layer of disinfectant {see mercury, page 449). 

Antiseptics and disinfectants are classified as follows : — 

Class A: Ceneral Antiseptics and Disinfectants 
Class E : Intestinal Antiseptics (.see page 331) 

Class C : Urinary Antiseptics {see page 384) 

Class I) : Pulmonary Antiseptics {see page 306) 

Class E ; Parasiticides 

Class A : General Antiseptics and Disinfectants 
The drugs of this group are used for a wide variety 
of purposes. Apart from their use in surgical practice 
for disinfecting infected wounds, the skin, or to sterilise 
surgeon’s hands and instruments, they have a greater field 
of usefulness in preventive medicine. To be of value the 
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disinfectant must be used in solution or suspension in water 
and the strength should be such as will not cause much irrita- 
tion of the tissues or the skin. For surface disinfection the 
oxidising disinfectants are sufficient to destroy the microbe^ 
but for wounds it is necessary that the drug should penetrate 
into the tissues to reach the organisms, and this implies some 
destruction of the nervous structures and of the tissues in 
which they are imbedded causing certain amount of pain and 
irritation, consequently all efficient disinfectants are local 
irritants. Moreover some of them may be absorbed when 
applied to a large sui^face and exhibit poisonous symptoms. 
Owing to these effects it has been found that a wound heals 
less quickly when strong antiseptics are used and therefore 
their use is now confined only to those cases that are already 
infected, or there is possibility of infection, and no anti- 
septics are used in clean cases. Tn fact these heal more 
rapidly without the use of any antiseptics. 

The general antiseptics are 

1. Oxidising Agents 

Hydrogen Peroxide^ Potassium Permanganate 

2. Tfalogens and tlieir (’ompounds 

Chlorinated Lime, Chloramine, Dakin’s Solution, Eusol, Iodine, Iodoform 

3. Heavy Metals 

Mercury (,w page. 444), Silver Salts (,w page 117', Copper Sulphate {see- 

page l‘J3), Ferrous Sulphate, Zinc Salts {see page 121) 

4. C'oal-tar Compounds 

Phenol, Cresol, Resorcin, Trinitrophenol, Coal-tar, Tar, Betanaphthol, 
Salol, Coal-tar Dyes 

5. Miscellaneous Compounds 

Formaldehyde, Acetone, Boric Acid, Borax, Oleum Hydnocarpi, Oleum 
Chaulmoograe 


1. Oxidising Agents 

lilQlTOR IIYDROGE^II PEROXIDI 

Solution of Hydrogen Peroxide. H2O2 

Source.— Prepared by the interaction of water, barium peroxide, 
and dilute sulphuric acid, at a temperature below UfC'. (/Ontains 
2*5 to 3*5 p.c. w/v of H corresponding to about ten times its volume 
of oxygen. 

Characters. — A colourless, odourless liquid with a slightly acid 
taste. Renders saliva frothy. Rapidly decomposes on coming in 
contact with certain metals, oxidisable organic matter, also if allowed 
to become alkaline. 

B.P. Dose.— 30 to 120 ms. or 2 to 8 mils. 

N ON-O FFIcr A L PRKPA IIATIOX 

1. Magnesii Peroxidum.— A white, tastoles.s pow(h*c. More stable than hydrogen 
peroxide. It is the chief active principle of Magnesium Perhydrol, which is \iseful 
in gastric and intestinal fermentation and indigestion. Dose.—ib to 00 grs. or 1 to- 
4 grm.s. 

PhARMA(’01.()0Y 

Hydrogen peroxide is a powerful antiseptic and disinfec- 
tant by virtue of its oxygen which it gives off when brought 
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into contact with many substances including all forms of 
living matter, pus, blood, bacteria, etc. It is not an irritant 
and being non-poisonoiis is largely used. Its effects, however,, 
last only for a short time, for as soon as the oxygen is liber- 
ated it becomes inert. When injected directly into the blood 
it forms gas embolism causing death of the animal. 

Tuerapeutus 

ExtcrnalUj. — Hydrogen peroxide is largely used in general 
and dental surgery, also many cosmetics owe their ctlicacy to 
its presence. A solution (1 in 8) may be used with benelit 
in sores, foul suppurating wounds, chancres and fetid dis- 
charges from the ear. 

Intvrnnlhf. — It is much employed as a gargle, or mouth 
wash, as in diphtheria, or pyorrhoea alveolaris, or for deeply 
furred tongue, and as a surgical cleanser in pus conditions. 
In pus cavities the oxygen is freed with great rapidity, and 
the pus corpuscles are said to be disintegrated. 

POTAKSII PERMANGANAS 

Potassium Permanganate. KMn04 

Source.— Obtained by the action of carbon dioxide on an aqueous 
solution of potassium inan^anate. Contains not loss than 99 p.c. of 
potassium permanjjanate. 

Characters.— Dark purple, slender, prismatic crystals, having a 
metallic lusture; odourless; taste, sweet, Jistringent. iSohihilitif.— l in 
20 of cold water. 

Incompatibles.— Iodides, organic substances and any reducing 
agent. 

B.P. Dose,— 1 to 3 grs. or 0.06 to 0.2 grm 

N ON - O FF I (U AL P K EI* AR ATION S 

1. Liquor Potassii Permanganatis.— 1 in 110 ms. Has a (lisafi:r(;eaV)lo taste.. 
Condy’s fluid i.s only of half the streng^th, and contains soda salt. Dose.—)! to 4 drs. 
or 8 to IT) mils. 

U. Calcium Permanganate.— (’I'inison, d(*liqnescont crystals; soluble in water. 
T^seful in etiierifis and cholera. Dose.—^'n to U/a gjrs. or 0.08 to 0.1 p:rm. 

8. Mangani Butyras, B.P.C. Si/n.- lManifanese Bat rate.— \,h c.c. of a 1 p.c. 
solution for injection intraiiiuscularly at an inti'rval of to 4 days up to 8 injec- 
tions. In staphylococ.cal, streptococcal and gonorrlueal infections, and in acne,. 
boilvS, carbuncles, etc. 


Pharmacoi.ogv 

Potassium permanganate in its solid form is 
an irritant and even caustic, and in solution a stimulant. 
Apart from its local action on the human body, it is a valu- 
able oxidising agent, giving off oxygen when moist and in 
the presence of organic matter, thus destroying decomposing 
ferments and septic germs. It is an antiseptic, deodorant 
and disinfectant. The only drawback is that it is expensive 
and yields up oxygen too quickly, rendering it inert after a 
short time ; consequently its germicidal powers are limited. 



534 PHARMACOLOGY AND THERAPEUTICS 

Internally . — It is an unstable compound, being decom- 
posed into manganese dioxide in the stomach, in which form 
it is probably absorbed. Manganese has no direct hsema- 
tinic property but is intimately related to iron metabolism 
apecially in conjunction with copper, Le. helps absorption of 
iron. When injected into the blood, or subcutaneously, it is 
excreted by the intestine and kidneys. Ringer considers it 
a useful emmenagogue. 

Thekapkutk s 

Externally . — For rapidly disinfecting stools and foul 
discharges, washing bed-pans, articles and hands after con- 
tact with infectious diseases, for flushing water-closets and 
drains, potassium permanganate in solution (1 in 150) is used 
as an antiseptic and deodorant. Being odourless and non- 
irritant, it is best suited for use at the bedside. Fabrics are 
stained by it, but the stain is easily removed by sulphurous 
acid ; but they must be immediately washed, otherwise they 
would be damaged by the sulphuric acid formed. A weaker 
lotion (2 grs. to 10 ozs. of distilled water) can be used as a 
Avash for foul or suppurating ulcers, abscesses, ozspna ; or as 
a uterine or vaginal douche after parturition or in cancer of 
the os. Potassium permanganate is very largely used in the 
local treatment of gonorrhoea. Irrigations commencing with 
a strength of 1 in 8000 to 1 in 6000, and subsequently rising 
to 1 in 4000 or oven 1 in 3000 are generally used. A satu- 
rated solution (1 in 20) is an excellent application in bites by 
poisonous snakes and rabid dogs, if it can be immediately 
applied. A 5 p.c. solution can also be freely injected into 
the subcutaneous tissues for this purpose, but it must bo 
noted that its contact with the virus is essential, and there- 
fore it is useless to try it some hours after the bite has been 
inflicted and Avhen the virus has entered the circulation. 
Its use in the bites of poisonous snakes has been strongly 
advocated by Lauder Brunton and Rogers. 

Internally . — Potassium permanganate makes a very effect- 
ive gargle (2 grs. to 10 ozs. or the liquor diluted to 1 in 50) 
in foul and ulcerative diseases of the gums, mouth and 
throat. On account of its powerful oxidising property it is 
used to render certain poisons harmless, and therefore has 
been recommended in phosphorus, hydrocyanic acid, opium, 
morphine and other alkaloidal poisoning. As an emmena- 
gogue it is recommended in delayed, deficient or arrested 
menstruation. 

Injected into the body manganese acts as a powerful 
stimulant to the antibody formation, and manganese butyrate 
is largely used in the treatment of staphylococcal infections, 
«uch as boils, furunculosis, etc. Small doses are used in 
Conjunction iron in the treatment of microcytic anmmia. 

Rogers strongly urges the administration of a drink of 
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calcium permanganate gr. 4 to one pint of boiled water in 
cholera. It may be given ad libitum, at the same time he 
administers pills of 2 grs. of potassium permanganate, made 
up with kaolin and coated with salol, every ^ hour until the 
stools become greenish in colour, and then at longer inter- 
yals. Tliis treatment combined with injection of hypertonic 
saline solution has yielded brilliant results. 

It can be given in pill or solution. There is a danger of 
ulceration being caused by the tablets. Liquor Potassii Per- 
manganatis is disagreeable to swallow. 

2. Halot^ens and their Compounds 
Chlorine, Bromine, Iodine, Iodoform 

CALX ClILOliIXATA 

Chlorinated Lime 

Syn.— Bleachinj? Powder. Chloride of Lime. 

Source.— Obtained by the action of slaked lime upon chlorine^ 
Contains not less than 30 p.c. of chlorine. 

Characters.— A dull, white powder with a characteristic smelL 
Becomes moist and gradually decomposes on exposure to air, 
Solubllitif, —Partly in water. 

Non-official Pkefa rations 

1. Liquor Acidi Hypochlorosi Co. 6V/w.—i^’?/,sr)7.—t.'oTita Ins approximately 0.27 
p. c. hypoclilorous acid with small amounts of calcium biborate and calcium 
chloride. To 1 litre of water add 12,5 gnus, bleaching powder, shake vigorously,, 
add 12.5 grm.s. boric acid powder and shake again, allow to stand for some 
hours, then ttlt(?r off. 

Ao/c.—Keep in stoppered bottles away from light. Detei ioi’ates in hot weather 
after one wecdc. 

2. Pulvis Calais Chlorinatm et Acidi Borici. intimately 

equal weights of finely ground bleaching powder (dry') and powdered boric acid. 
Contains 15 p. c. available chlorine, or 11 p.c. ^approximately; of hypochlorous 
acid. Can bo used as a dry dressing. The gas evolved acts more powerfully 
than Eusol, especially when moistened between layers of gauze or lint and 
covered with wool and ])andaged. 

3. Dichloramina, U.S.P. 2’.— Contains 28 to 30 p,c. of 

active chlorine. (Iradiially decomposes and loses chlorine on exposure to air. 
Pale yellow crystals or yellow crystalline powder with odour of chlorine. 
Almost insoluble in water. 

4. Liquor Chlori (Burney YeoK—Put powdered potassium chlorate 30 grs. into 
a 12 oz. bottle taiul pour over it strong hydrochloric acid I dr., cork, shake, and 
allow gas to generate, then add water by degrees, shaking after each addition. 
Into this solution dissolve 24 to 26 grs. of quinine and I oz. of syrup of orange 
peel. Dose.—l oz. every 3 or 4 hours in tf/phoid fever. 

CHliORAMIXA 

Chloramine. C7n702NClSNa.,3H20 

Syn.— fhloramine-T. 

Source.— It is sodium p-toliienesulphonchloroamide. Prepared by 
the limited action of solution of sodium hypochlorite upon p-toluene 
sulphonamide. 

Charactere. “White crystals, or crystalline powder: odour, that 
of chlorine ; tasto, unpleasant, bitter. Effloresces and slowly decom- 
poses on exposure to air, losing chlorine and assuming a yellow 
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<*olour. Soluble in about 7 parts of water, in 2 parts ot boiling water, 
nnd in 12 parts of alcohol (90 p.c ). 

LIHUOR CHLORINATAi: 

€HIRUROI€AT.If§i 

Surgical Solution of Chlorinated Water 
Syn. — Dakin’s Solution. 

Source,— Prepared by combining chlorinated lime, sodium carbon- 
ate, boric acid and distilled water in proper proportions indicated in 
the B. P. ('ontains not less than 0.5 p.c. w/v and not more then 0.55 
p.c. Av/v of available chlorine. 

PllAllMAl OLO(iY 

Externallfj.--ChlorinG has a great athnity for hydrogen, 
and consequently decomposes chemical and organic com- 
pounds which contain it, such as ammonia, sulphuretted 
hydrogen, and many organic matters. It is a powerful 
poison to all living matter and bacteria, but since it is a 
violent irritant it is not used in surgical practice except 
in the form of different compounds which give off chlorine 
more slowly. Applied to the skin for a long time, as in the 
case of workmen in a manufactory of bleaching powder, it 
causes itching, redness and inllaramation, leading even to 
vesication or sloughing. Inhaled in a concentrated form it 
is a powerful irritant to the respiratory ])assages and may 
cause death from spasm of the glottis or iniiammation of the 
air-passages. 

All these compounds are highly etticient disinfectants and 
deodorants and part Avith their aAailable chlorine in a few 
minutes in the jiresence of excess of proteins, consequently 
their disinfectant action is Aery rapid. This action is a 
simple chemical reaction. The chlorine combines Avith all 
forms of proteins specially the amine groups forming chlor- 
amine which is a powerful antiseptic and kills any micro- 
organisms with Avhich it comes into contact ; but if there 
is an excess of protein the aA^ailable chlorine is rapidly 
exhausted and it ceases to have any antiseptic or disinfect- 
ant property. The chloramines so formed being soluble, 
the hypochlorites dissolve organic matter and dead tissues. 
The relative action of the different preparations depends 
on their content of available chlorine. Chloramine solutions 
-are more stable, neutral, less irritating and more effica- 
cious as they do not give up the whole of the available 
chlorine as rapidly as the others. 

Internally . — It exerts the same local influence on the 
parts with which it comes in contact, until decomposed into 
chlorides in the stomach, when it loses its virtues as an 
uncombined element. 

Therapeuticjs 

Externally . — As a disinfectant and deodoriser ^ chlorinated 
lime is often poured into drains, privies, urinals, bed-pans, 
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^tc. Moistened with water it may be put in saucers in 
different parts of a sick-room to disinfect the air. If the 
room requires a speedy disinfection, chlorine gas may be 
(juickly generated by pouring sulphuric acid on salt and 
black oxide of manganese, the room being closed up for 24 
hours. The chlorine thus liberated attacks the hydrogen of 
the ammonia and sulphuretted hydrogen present in the 
atmosi3here of the room. 

Chlorinated lime and liquid chlorine are largely used for 
sterilising drinking water and swimming baths. One drachm 
of bleaching powcler dissolved in a ])int of water and a tea- 
sj)Oonful of this will purify two gallons without imparting 
any taste to the water. For swimming baths the concen- 
tration necessary to keep the water pure is 0.2 part per 
million. 

Eusol, Chloramine-T, and Dakin’s solution are largely 
used as non-irritating and inexpensive antiseptics for wounds 
and ulcers, and for washing cavities with foul discharges, 
and as a nasal or vaginal injection, etc. All these compounds 
contain active chlorine. Since the chlorine or hypochlorite 
is rapidly used up by contact with the i)roteins of the inflamed 
surface, continuous saturation of wounds is necessary, and 
this will abolish sepsis, dissolve dead tissue and promote 
healing. Dakin’s solution is one of the most suitable and 
stable forms of chlorine for this purpose. 

luicrnalhj. — The different solutions are used as gargles 
(chloramine 0.5 p.c.) in malignant sore throat, diphtheria, 
mercurial salivation, and sloughing stomatitis. A solution 
of chlorine is recommended in septic diseases, such as typhoid 
fever and septiciemia, but the results are not encouraging. 
Burney Yeo’s chlorine mixture has not proved successful in 
our hands, though it relieves flatulence. The great draw- 
back to its use is its extremely nauseous taste. 

Iodine 

Source.— Obtained from naturally occurring iodides and iodates. 

Characters. - Heavy, bluish-black, brittle, rliond)ic prisms or plates, 
with a metallic lustre; odour, characteristic. Volatilises at ordinary 
temperature. Slkfhtlif soluble in water, more in alcohol (90 p.c.), 
soluble in chloroform, ether, glycerin and carbon disulphide. Freely 
in solutions of iodides. 

Incompatibles.— Alkalies and alkaline carbonates, oil of turpentine, 
most volatile oils, tannin and vegetable astringents. 

OFFKa AL I *KEr AK ATIOX S 

1. Liquor lodi Fortis. Syn, — Tr. lodl Fort,; JAnt, Iodine. — ('on- 
tains 10 p.c. w/v of iodine, and 6 p.c. w/v of potassium iodide. 

2. Liquor lodi Mitis. Syn, — Tr, lodi Mitis; Tr, lodi, — Contains 
■2.5 p.c. of iodine and 1,5 p"c. of potassium iodide, or about i gr. of 
iodine (1 gr. total iodine) in 30 ms. B.P. Dose.— 6 to 30 ms. or'0.3 
io 2 mils. 
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3. Liquor lodi Simplex.— -Contains approximately 10 p.c. w/w of 
total iodme, or grs. in 15 ms. B.P. Dose.— -3 to 15 ms. or 0.2 to 
1 mil. 

4. Syrupus Ferri lodidi.— Contains grs. of ferrous iodide^ 
equivalent to IJ gi\ of iron in 120 m.s. B.P. Dose.— 30 to 120 ms. or 2 to 
8 mils. 


Non-official Preparations 

1. Liquor lodi Co. U.S.P. Si/n.—Litffors Sobifion.~~\oi\\r\(i 5, pot. lodido 10, 
water to 100. Useful in exophihahuic goitre, reduces the basal metabolic rate. 
Dose 0.2 c c. or 3 ms. 

2. Liquor lodi Decoloratus, B.P.C.— Iodine 2.85, Rcctitled Spirit 28.0, Strong 
Solution of Ammonia 62.5, Alcohol (IX) p.c.) to 1000. 

3. Pigmentum lodi Co., B.P.C. Pa/w/.— Iodine 2 drs., pot. iodide 

4 drs., oil of peppermint 72 ms., aqua 'h oz., glycerin to 20 oz. 

4. '^aio^on.—Hexaniethgl - diamino • isoproponal ~ di - iodidr.^X water-soluble 
iodine preparation, l.'sed either subcttfaneoitslg or intravenonsly. Dose.—^hi to 1 
ampoule or 1 to 2 c.c. 


PnARMACOLOCY 

Externally . — The action of iodine is identical with that 
of chlorine, i.e.. it unites with amine group of proteins, with 
this difference that iodamines are insoluble and being lesst 
volatile, iodine is a slower bactericide than chlorine, though 
more lasting. Its inhalation produces irritation of the res- 
piratory passages, cough, sneezing, frontal and thoracic pain 
and dyspncpa. It is a powerful antiseptic, disinfectant and 
antiparasitic. As an antiseptic it is superior to perchloride 
of mercury. It does not coagulate proteins, or form inert 
compound with tissues, possesses greater penetrating power, 
and is more stable specially when iodide is added'to the solu- 
tion. On the skin it is an irritant, rubefacient and vesi- 
cant, according to the strength and length of application. 
It stains the skin yellowish brown and deadens the cuticle 
which peels off. Owing to the lasting irritation of the skin 
there is some congestion of the subcutaneous tissues which 
aids absorption of exudation. 

Internally . — In the stomach and intestines iodine is slowly 
converted into iodide and absorbed as such, but much may 
be left free to cause vomiting, purging and colic. It there- 
fore produces the usual effects of iodide. It is taken up by 
the spleen, lymphatic glands and to a less extent by the^ 
liver. It is excreted with the urine, milk, sweat and bronchial 
mucus. In poisoning, gastro-enteritis may cause death 
from collapse and failure of heart and respiration. In minute 
doses it occasionally stops vomiting 

Dry thyroid contains 0,01 to 1.16 p.c. of iodine, while 
other tissues contain less than 0.001 p.c. It exists in the 
thyroid gland as thyroxine and its deficiency either in the 
food or water produces goitre which may be improved either 
by the use of iodine or iodides. 

l!oxic action.— It is generally taken in the form of tincture. Soon. 
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nfter swallowing? tliore is nneasinoss of the stonuKjh with a dis- 
agreeable metallie taste followed by vomiting? and severe abdominal 
pain. If the dose is larj?e the pulse becomes feeble and collapse sets in. 
I)iarrha*a follows, and the stool may contain blood. The vomit may 
be of iodine colour, and if the patient has taken starchy food, blue. 
Fatal cases are due to injection of too large (|uantities into serous 
cavities. 

Treatment. -KvJic nation. Demulcent drinks, chielly starch, e.(j. 
arrowroot or cooked Hour. Fggs, niijk and large (piantities of alka- 
lies in dilute solutions to lix the iodine. 5 p.c. solution of sodium 
tliiosulpliate may also be used. In poisoning due to injection into 
i*ysts, hydro(*ele, etc., very little can be done. 

Tiikrapki:tk\s 

Exfenialitj . — Iodine is locally applied in subacute and 
elironic intlanimation of .joints, synovial membranes, lympha- 
tic glands, ])lcura, etc. Its elfects are mainly due to a mild 
irritant action Avliich helps absorption of inllammatioii or 
exudation of underlying tissues or organs like other counter- 
irritants. Li([. iodi mitis has been successfully injected into 
cysts and hydroceles to induce an ind animation and adhe- 
.sLon of the walls and thus obliterate their cavities. Liq. iodi 
fortis being very strong cannot be painted more than twice 
or at the utmost thrice over the same spot. If the applica- 
tion causes much pain and irritation, the iodine can be 
washed oil* with alcohol, or with a solution of potassium 
iodide. It is used for the sterilisation of the skin before 
o])erations of all kinds when it penetrates readily into the 
pores and has a pow erful germicidal action. Iodized phenol 
is a valuable local application in endometritis. Vapour Iodi 
.Ktherealis (iodine 3 gr., ether 2 dr., phenol 2 dr., creosote 
I dr., alcohol (1)0 p.c.) 3 dr.), is an etlicacious inhalation in 
chronic bronchitis and phthisis. Jleing antiparasitic, the 
mild liquor is painted over ringworm with beneiit, though 
it causes some burning. 

InternaUtf . — The weak solution painted over the gums 
and teeth dissolves tartar, heals idcers, and stimulates the 
growth of gums, when they have ulcerated and receded, 
iodine gargle (2 to 4 drs. in water 8 ozs.) checks mercurial 
salivation, and heals syphilitic and non-syphilitic sores of 
the mouth and throat. Pigmentum Mandl is a capital ap- 
])lication for chronic granular pharyngitis. Liquor iodi 
mitis, 1 or 2 dro])s in 1 oz. of water, at times checks vomiting, 
when given every fifteen minutes. Iodine has been recom- 
mended in scrofula, malarial fever and gout, but without 
any appreciable benefit. 

Iodine is used intravenously in various diseases, chietly 
plague, erysipelas, septic wounds and other streptococcal 
infections with much success. The usual formula is iodine 
gr. 24, pot. iodide gr. 36, distilled water to 1 oz. ; 1 c.c. being 
equal to 1 gr. iodine. The injections are commenced with 
1 c.c. and then worked up to 5 c.c. by increasing ^ to 1 c.c. 

34 
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with each injection, and are given once a week or oftener if 
necessary. The untoward symptoms are a rise of tempera- 
ture, pain and sometimes local thrombosis. 

In the form of Lugol’s solution (10 ms. three times a day), 
or liquor iodi simplex (5 ms. increased to 20 ms. by 1 minim 
per dose per day, three times a day in milk), it has been used 
in exophthalmic goitre apparently with some benelit. It 
improves nervousness, promotes sleep and appetite, slows 
the heart, and reduces the basal metabolism by 25 to 30 p.c. 
The results are not permanent for after a few weeks the 
symptoms return ev’^en though the treatment is continued. 
It is useful in that it makes the patient lit enough for 
surgical interference. In place of iodine, iodides may also 
be used. The relation of iodine in the formation of endemic 
goitre has led to the use of food rich in iodine, or iodised salt, 
as a prophylactic against the disease in endemic areas. Eut 
this treatment has been given up in favour of iodides and 
thyroid. 

The use of nascent iodine has been advocated in the 
treatment of pulmonary tuberculosis. 

Iodine compounds being opaque to X-rays have been 
used for purposes of diagnosis where bismuth or barium are 
inadmissible. The preparations used for the purpose are 
either dissolved in oil, as lipiodol, or water soluble com- 
pounds, as uroselectan. 

lODOFORMIJM 

Iodoform. Tri-iodomethane. CIIls 

Source. — Prepared by the action of iodine on acetone in the 
presence of alkali. 

Characters.— Shining, lemon-yellow, small, hexagonal crystals, 
unctuous to the toncli with a clmracteristic. persistent and dis- 
agreeable odour and taste. Volatilises slowly. Contains not less than 
99 p.c. CHI 3 . ASoZufti/ib/.— Slightly in water. 1 in S of ether, 1 in 10 
of chloroform, 1 in 100 of alcohol (90 p.c.), fixed and volatile oils. 
Sparingly in benzene. 

B.P. Dose.— i to 3 grs. or 0.03 to 0*2 grm. 

Official Puepakatioxs 

1. Suppositorium lodoformi.— 3 grs. or 0.2 gnn. in each. 

2. Oculentum lodoformi.— Todofonn 4 p.c. 

Xox-OFFICIAL PUEPAUATIOXS 

1. Collodinm c. lodofonno.— Iodoform 1, (Collodion 12. As a pigment in 
venereal sores and glandular swellings. 

2. EmuUio lodoformi.— Iodoform 10, Glycerin 70, Water 20. For injection into 
sinuses and abscess cavities. 

3. Iodoform Varnish. PamL— Contains iodoform 10 p.c. in 

Tr. Benzolnl Co;, in which ether is substituted for alcohol. 

Substitutes for Iodoform 

1. Thymolis lodidnm. Prepared by the interaction of iodine 

and thymol. Contains 43 p.c. of Iodine. A reddish-brown powder insoluble in 
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water and glycerin, but soluble in collodion, ether, and oils. Useful in ^ulcerative 
lupus, tinea, eczema, psoriasis, when applied as an ointment (10 p.c ) or dusted, or 
in collodion. 

2. lodol. Syn.— Tetr a- lodo- Pyrrol. ~K brownish-white powder without dis- 
agreeable smell and toxic action, insoluble in water, but soluble 1 in 145 of 
glycerin, alcohol, chloroform, and ether. Externally it acts like iodoform, and 
internally like potassium iodide. Dose.~l tb 3 grs. in pill or capsule. 

3, Calcii lodobehenas, U.S.P. Syn.— Sajodni.— An organic compound with 
calcium and iodine 23*5 p.c. Dose, U. S. P.— 0.5 gm. or 8 grs. 


PhARMAC OLOCIY 

Externally. — Iodoform has no special action on the skin 
or mucous membrane, but in susceptible persons it acts as an 
irritant and causes eruption to appear near the seat of the 
application. It is a local anaesthetic, antiseptic, disinfect- 
ant and deodorant. Pure dry iodoform is not an antiseptic 
and in solution it is very unstable. Since cultures of bacteria 
grow even in the presence of iodoform, the antiseptic action 
is due to the formation of iodine which is slowly evolved 
when it comes in contact with tissues or their extracts, 
particularly with diseased tissues. The iodine is liberated 
in an amount which does not irritate the wound, but is 
sufficient to prevent the growth of micro-organisms. 

Internally . — The precise action of iodoform within the 
body is not fully understood. It is decomposed in the 
presence of alkaline Iluids and in protein solutions, and the 
liberated iodine combines with the alkalies of the fluids to 
form iodides. After absorption iodine has been found in the 
saliva, sweat and bronchial secretions. But it is chiefly as 
iodides and partly in organic combination that iodoform is 
excreted in the urine. It is excreted very slowly and traces 
of iodides have been found for more than a month after the 
administration of the drug. 

The symptoms of poisoning are comj)lex and varied. A 
portion of iodoform circulates unchanged and gives rise to 
the cerebral symptoms ; while other symptoms are due to 
the presence in the blood and tissues of iodine and iodides. 
The acceleration of the heart and other symptoms are due to 
the over-activity of the thyroid. 

Toxic action.— Acute poisoning is rare now. Chronic poisoning 
may take place either from repeated doses, or through absorption 
from a raw surface. 'Phe symptoms are malaise, vertigo, dilatation of 
the pupil, loss of appetite, gastro-intestinnl disturbance, quick, feeble 
pulse, fever (temperature sometimes rising to 104r°F.), delirium, 
mania, or melancholia, erythema and perhaps eczema (iodoform 
dermatitis), convulsion, collapse and at times death. Fatty de- 
generation of the liver and muscles, hiematuria, and albuminuria 
sometimes occur. These symptoms may come on suddenly, or may 
develop gradually, lasting for weeks. Some persons are specially 
susceptible to iodoform. 

Treatment of iodoform poisoning.— When slight, the symptoms 
disappear on withdrawal of the drug. In mote serious cases the 
symptoms appear so late that removal of the poison will not avert a 
fatal, result. Sodium bicarbonate gr. 15 every hour prevents the 
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formation of free iodine. ^lilk of inaj^nesia 1 dr. every three hours 
until bowels move should be given and then once every day to keep 
the intestines active. Pot. brom. gr. 20 in half a tumbler of Avater 
followed by four 10 gr. doses hourly Avill antagonise cerebral excite- 
ment and help elimination. 

Tukkaimuttk S 

Externalhj . — Iodoform is employed as a local antiseptic, 
but the strong characteristic smell is the cliief drawback to 
its use. It is extensively employed in surgery in various 
forms such as bismuth iodoform ])aste, or as ])owder, ointment, 
emulsion, bougie, gauze, etc., in wounds, sloughing sores, 
syphilitic and scrofulous idcers, chancres, abscess cavities, 
sinuses, tistuhe, etc. Collodion iodofonn subdues mumps, 
buboes and chronic glandular enlargements. The suppository 
is used to relieve painful conditions of the bladder and 
rectum and the ointment gives great rel ief in pruritus ani. 
It may be insulHated for otorrlKca and frecpiently proves 
extremely benclicial. 

IntenialJu. — Ft is rarely used internally. As a spray, 
pastil or insiifdation, it is used in syphilitic sores of the 
mouth, tubercular pharyngitis, and laryngitis. It has been 
unsuccessfully used in gastric ulcers and ])hthisis ; and 
Burney Yeo recommends J gr. dissolved in cod-liver oil 
three times a day in tubercular peritonitis of children. 

a. Coal-tar ( ’ompounds 

PIIKXOIi 

Phenol. (^6ll6 0 

Syn.— Aciduin Carholiciiiii; Carl)olio Acid; IMienyl Alcohol. 

Source.— Obtained from coal tar oil, or prepared syntlietically. 

Characters.— Small, colourless, needle-shaped. delicpiescent 
crystals, becoming pinkish when exposed to moist air ; odour, peculiar, 
but not tarry; taste, s\v<u>tish. pungent. — \ in lii of water, 

freely in glycerin, , ether, chloroform, lixed and volatile oils, and 
alcohol. 

B.P. Dose.— 1 to 3 grs. or 0.06 to 0.2 grm. 

( )FFrcr AT. PUECAKATIONS 

1. Phenol Liquefactum. SifiK—Achhuii Carholknnn hitiurfactnui.— 
( ’ontains 80 p.c. w/w of phenol. A colourless li(piid, becoming pinkish 
on keeping. (Characteristic, somewhat aromatic odour. (Caustic. B.P, 
Dose.— 1 to 3 ms. or 0.06 to 0.2 mil. 

2. Trochiscus Phenolis.— Kach contains approximately 0.03 grm 
or ] gr. of phenol. 

3. Glycerinum Phenolis. -16 p.c. phenol. B.P, Dose.— 5 to 15 ms. 
or 0.3 to 1 mil. 

4. Suppositorium Phenolis.— 1 gr. (0.06 (i.) in each. 

5. Unguentum Phenolis.— Phenol 3 p.c. 

Non-official Preparations and Derivatives 

1. Sodii Phenolsttlphonas. Sf/ft,—Sodium Sulphocatbola/e.— In colourlGSSiy trans- 
parent, rhombic prisms with a saline bitter taste. Soluble in 5 parts of water. 
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Aniiseptic and nntip;/rpfi.c. In diphfherta^ cholpta and spptic fprpr and in tympanites 
in preference to carbolic acid. Dosp.—b to 15 gi-s. or (vri to 1 jrrrn. 

2. Phenol Camphor.- 1 Mieiiol 1, Camphor 8. As a local anaesthetic for 
toothache. 

3. Phenol lodisatum, B.P.C. Sytt.— Iodised /V/cwo/.— Iodine 1, Liquefied 

Phenol 10. (’austic. 

4. Bromol. Siin.—Trihromophenot.~i\ white*, crysl allinc. insoluble salt, prepared 
by mixing .a sf)lution of cai bolic acid with bromine walei-. A powerful antiseptic 
and caustiij. Inlernally in typhoid fever and diai rlKca. Dnsp.—^h to 2 grs. oi' 
0.03 to 0.12 grin. 

5. Acidum Trichlorphenicum. S!/n—Trichlorphp7iol.— h\i<o\nh\o acicnlar crys- 
tals, forming soluble salts with alkaline bases. Twenty-live times stronger than 
carbolic acid. 


PhAPM ACOLOC V 

ftV/en/r/////.— Outside the body carbolic acid arrests the 
life-processes of the lower organisms, both vegetable and 
animal, and is a powerful parasiticide. It destroys also the 
properties of organised ferments, as yeast, moulds and 
bacteria, and prevents the zymosis of septic germs. Hence it 
is an antizymotic and disinfectant, though not so powerful as 
corrosive sublimate. As- it prevents decomposition and 
generation of foul-smelling gases, it is an antiseptic and 
deodorant. Coming in contact with the serum it precipi- 
tates proteins, and being rapidly soluble in lipoids it has a 
greater penetrating yiower than many other antiseptics. It 
is an etlicient bactericide, and in concentrations varying from 
1 in tM) to 1 in 200 it kills most bacteria. Spores are 
more resistant to its action, so that a 5 p.c. solution takes 
two days to kill the spores of anthrax. Since phenol has 
greater alliiiity for oil than for water or solutions of salts in 
the tissues, oily solutions are less antiseptic. On the other 
hand its activity is increased by the addition of sodium 
chloride which reduces its solubility and thus helps its 
concentration in the micro-organisms. 

Ap])lied to the skin it is absorbed by the unbroken skin 
but more from a mucous surface, and causes a temporary 
burning and tingling followed by anaesthesia. Stronger 
apydications act as caustic, with the formation of a white 
eschar without vesication. Hence, it is a local irritant, 
anaesthetic and escharotic. 

Infernalhf. Gastro-intestinal canal.— In a concentrated 
form carbolic acid has a similar action on the mucous mem- 
brane of the mouth, fauces, (esophagus and stomach, as on 
the skin. It is a powerful gastro-intestinal irritant. It is 
readily absorbed from the stomach and the intestine, there- 
fore it cannot act as an intestinal antiseptic. Unorganised 
or chemical ferments (enzymes), such as pepsin, ptyalin, are 
not so readily affected by it except in very large doses. 

Blood and circulation.— Phenol increases the rate of 
the heart, due probably to direct action on the cardiac 
muscle or on the nerves. This acceleration was formerly 
believed to be due to increased muscular movement and 
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convulsions, but this view is now found to be incorrect. The 
heart is subsequently slowed. Injected directly into the 
blood it depresses the vaso-motor centre. This effect com- 
bined with the weakness and slowness of the heart causes the 
blood-pressure to fall. Although carbolic acid added to 
deffbrinated blood leads to the slow formation of meth^emo- 
globin, this change does not occur in the living animal. 

Respiration.— 'No effect is seen in small doses, but large 
doses first stimulate then paralyse the respiratory centre 
making the respiration slow and shallow. 

Temperature.— No effect is produced by medicinal doses 
but large ones lower it possibly due to collapse. It is not 
certain whether fall of temperature is aided by some changes 
in the regulating mechanism. 

Nervous system.— In fairly large doses it affects the 
medulla and cerebrum. Its influence on the respiratory, 
cardiac and vaso-motor centres has already been referred to. 
It also stimulates the salivary and sweat centres, producing 
salivation and perspiration. The cells of the anterior cornua 
are first stimulated then paralysed, the result being con- 
vulsion followed by paralysis. Poisonous doses produce 
headache, giddiness, contracted pupils and finally coma. 

Urine.— Carbolic acid is chiefly excreted by the urine in 
the form of pyrocatechin and hydro(iuinone. Pyrocatechin 
being a dark-coloured body gives it a dark or olive’Cfreen 
colour but this cannot be the sole cause. The unoxidised 
portion combines with H2SO4 and is excreted as phenyl 
sulphuric acid which is inert. Sometimes albumin is detec- 
ted. In poison ln(f by jdienol, the normal sulphates disappear 
from the urine. The glycuronates reduce Pehling^s solution 
and the urine therefore gives rise to the suspicion of diabetes. 
The urine in these cases resists decomposition for a consider- 
able time. 

Elimination. — By the saliva, sweat, respiratory and 
gastro-intestinal secretions and urine. A portion of it is lost 
in the body. 

Acute toxic action — If swallowed in a roncentrafed form the ])atient 
feels intense burning pain in the month, fauces and stomach, with the 
formation of white eschars in the mouth, etc. He soon becomes 
collapsed with a cold clammy sweat, subnormal temperature, weak, 
feeble pulse, and shallow laboured breathing, heart and respiration 
stopping almost simultaneously. Reflex excitability is lost and 
convulsions occasionally set in. IJrine becomes dark green, and 
finally the patient becomes insensible and comatose. Small doses 
cause nephritis with albumin in the urine. The post-mortem reveals 
hard, white eschars in the mouth, oesophagus and stomach with or 
without inflammatory redness. Blood becomes dark and its coagula- 
bility is diminished. 

Antidotes.— Pump, emetics. Wash out the stomach. If necessary 
add 10 p.c.^ alcohol to water which dissolves the poison more readily 
and helps its removal. Washing must be continued till the phenol 
odour disappears because quite a large quantity remains in the 
stomach without absorption. If coma sets in, artificial respiration, 
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caffeine and strychnine to sustain the heart. Chalk, saccharated lime, 
egg albumin, oils, demulcents, stimulants, hot water bottle, etc., are 
useful adjuvants. 

Chronic toxic action.— The following symptoms have been obser- 
ved by the writer in a case where a deep suppurating cavity in a 
scrotal elephantiasis was plugged with carbolic acid dressings, 
headache, anorexia, gastro-intestinal disturbance, insomnia, fever, 
dark urine. 

Caution. — Green or smoky urine is often the first warning 
but in a doubtful case the urine should be examined to ascer- 
tain the presence or absence of ordinary sulphates. The 
products of carbolic acid in the urine can be detected by 
distilling the urine, and adding bromine water to the distillate, 
when white crystalline sulphocarbolate precipitates. 

Tukrapkutics 

Externalhj . — Crude phenol is employed to disinfect and 
remove the foul odours of water-closets, drains, dissecting 
room, hospital-wards, bed-pans, spittoons, etc. For small 
operations, as for instance, puncturing the skin with a hypo- 
dermic needle, phenol may be applied to produce local anies- 
thesia. To stimulate indolent sores, to prevent the foul smell 
of gangrenous ulcers, to destroy exuberant granulations, 
condylomas and the poison of poisoned wounds, the applica- 
tion of undiluted plienol is most valuable. A 20 or 40 
p.c. solution allays the itching of urticaria and eczema. To 
Avash surgeon’s hands, instruments, sponges, linen, and parts 
to be operated upon, carbolised lotions were extensively used 
in surgical i)ractice. but its use has become very much restrict- 
ed in recent years. ^ gr. in Avater 5 ms. remoA CS piles when 
injected. Jt is doubtful Avhether its inhalation is of any 
service in phthisis, gangrene of the lungs and chronic 
bronchitis. The application of Phenol Camphor or Iodised 
Phenol relievers excoriation and idceration of the os and 
cervix and chronic endometritis. A vaginal douche (1 in 80 
or 100) is beneficial in leucorrlKea, uterine ulcers and cancer, 
but it sometimes causes itching and irritation. 

Internally . — For ulcerative and aphthous stomatitis, 
follicular tonsillitis and diphtheria the glycerin may be used 
as a paint, or a lotion (glycerin phenolis 15 to 20 ms. in water 
1 oz.) may be used as a gargle. Subcutaneous injections of 
*2 to 3 p.c. aqueous solution, given every four hours Avere 
at one time extensively used in the treatment of tetanus. As 
an intestinal antiseptic, phenol has been employed in enteric 
fever, sloughing dysentery, acute and chronic diarrhoea, but 
with doubtful results. 

Prescribing hints.— Best given in pills. They must be 
coated with keratin or varnished with salol if intended for 
action on the intestine. When given in a mixture it should 
jbe well diluted and combined with glycerin and peppermint 
water. 
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Cresol. C7H7OH 

Syn.— Acidnm Cresylicntn ; ("resyl Hydrate. 

Source.— A mixture of eresols aiid other plienols, obtained from 
coal-tar. 

Characters. — An almost colourless to pale brownish-yellow liquid, 
becoming darker on keeping, or on exposure to light. Soluble in 50 
parts of water, solution being neutral, freely soluble in alcohol (90 
p.c.), in ether, chloroform, glycerin and in the fixed and volatile 
oils. Sp. gr. 1.035 to .1.050. 

B.P. Dose. — 1 to 3 ms. or 0.06 to 0.2 mil. 

Ol’FKMAL PuErAKATIOX 

1. Liquor Cresolis Saponatus. SifiK IjiisoL— 50 p.c. 

Pu VUMAfOTAXJY ANM) TlFEH A IMU TK *S 

Cresol is a mixture of ortho-, meta-, and para-eresols. 
The effects produced by the cresols are the same as those of 
phenols. Meta-c resol being the least poisonous and a more 
efficient germicide than carbolic acid may be used in the 
form of lotions and ointments in place of phenol. Li(pior 
cresolis saponatus may be used as an antiseptic lotion for 
washing surgeon’s hands, abscess cavities, etc. Cresol 
preparations are largely used in obstetrical and gymccologi- 
cal practice. In the form of vapour it is used in whooping 
cough, and other respiratory troubles, the atmosphere of the 
room being rendered saturat(‘d with the vapour. IntrrnaJIfj 
it is used in keratin-coated ca])sules as an intestinal anti- 
septic hut its action as such is doubtful. It is a cheap and 
powerful disinfectant, less poisonous than both phenol and 
mercurials and therefore more suitable for general use, hut 
loses 50 to 70 p.c. of its power Avhen it comes in contact 
with organic matter. 


REfiiOliC i:\OL 

Peso rcinol . Ce 1 h ( >2 

Syn. —Kosorcin. ^letu-diliydroxy-lum/AMus 

Source. —Obtained by the iiitenicfion of sodium hydroxide amf 
sodium m-benzene-disulphonate. 

Characters, (.^olourless, or nearly colourless, acicular crystals or 
nowder. Famt odour; taste, pungent and sweetish, followed by 
bitterness. SoluhilUif. -In less than 1 part of water, in 1 iiart of 
^h'^bol (90 p.c.), m ether, glycerin, and olive oil. 

B.P. Dose.— 1 to 6 grs. or 0.06 to 0.3 grm. 

NoN-ovririAL Pkecahations 

1 . Splritas Resorcinolis, B.P.C. Sffn.-Spirifns Cnpillaris.’-MuHOVcin 2.r)Ct 
Castor Oil 2..50, Spirit of Cologne 20, Alcohol (90 p.c.^ to 100. Used in dandruff and 
alopecia. 

2. Resorcin Monacetate. Stpi.-^Euresol.—h honeydike mass, available for all 
purposes for which resorcin Is used, especially for application to those parts of 
the .skin covered with hair. 
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3. Thio-rcsorcin.— A compound of resoicin and sulphur. A yellowish 
powder, recommended as a suhsfifttfe for iodoform. A 5 p.c. ointment in skin 
diseases. 


Ac Tiox AND Uses 

Eesorciii is an antiseptic stronger than phenol, but less^ 
poisonous. It is used as a lotion or ointment (20 grs. in 1 oz. 
of zinc ointment) in i)Soriasis, eczema, and other irritable 
skin affections, as gargle in stomatitis, as spray in diphtheria 
and whooping cough, and as paint (10 grs. in glycerin 1 oz.) 
in sore-throat. Andeer’s lotion (resorcin 1 in water 10) is a 
useful application in psoriasis and chronic eczema. 

hiiervalhj . — It acts as an intestinal antiseptic and is used 
ill infantile diarrhcea, especially in combination with benzo- 
naphthol. It is said to have a specitic action comparable to 
(piininc and has been used in hectic fevers. It should bo 
administered well diluted with water and flavoured with 
syrup of orange. On account of the readiness with which it 
forms methicmoglobin and the danger of collapse, it should 
be used with caution. It is incompatible with alkalies and 
sjiirit of nitrous ether. 

TKi:SITROPIIEXOI. 

Trinitrophenol 

Syn. Picric Acid. 

•Source. Obtained by treating phenol with snljdniric acid at a 
.suitable teinixnature, and by treating; the product with nitric acid. 
Contains not less than 00 p.c. of tri-nitro-phenol. 

Characters, —bright ycdlow crystalline powder. Inodorous ; taste. 
v(‘ry bitter. SoliibiUfff. In 00 parts of water and in 10 parts of 
alcohol (00 p.c.). 

B.P. Dose. -1 to 5 grs. or 0.06 to 0.3 grm. 

NoN-()l'FIt’l.\L PRK1»AKATI()NS 

I. Ammonii Picras.— In yellow scales. Soluble in watiu*. TscMul iu tif/tfr aiuT 
ntft/firini /'c/v/s. J}os('—^ i: to ' £?r. oi'O.Ol to O.nil fTin. 

J. Unguentum Triliitrophenolis, B.P.C.— Picric acid L’, w.ater L’. soft yia ratlin 

pHAUMAt^OLOtJY AND TllEK APEPTICS 

Picric acid is an irritant to the skin and mucous 
membranes. In large doses it causes vomiting and often 
anuria and strangury. After absorption it colours the skin 
and mucous surfaces yellow, simulating jaundice, due to the 
staining of the epithelium by the acid. The saturated 
solution is used as a hardening agent in microscopical work,. 
When heated with glucose it is reduced to picramic acid, 
and this test is utilised in the detection and estimation of 
glucose in urine (Johnson’s test) ; with citric acid it forms 
the well known Esbach’s test for albumin in urine. 

It is a protoplasmic poison and precipitates proteins and 
acts as an antiseptic and is four times more active than phonoL 
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Its chief therapeutic use is in cases of burns and scalds. The 
wounds heal under the superficial scab formed. Lint or 
cotton-wool soaked in 1 p.c. solution of the acid is generally 
used for the purpose. A 5 p.c. solution in alcohol hardens 
the skin and checks local sweating and is recommended for 
hyperidrosis of the feet. The ointment may be used in 
eczema, pruritus, etc. 

The stains are removed by first applying powdered 
potassium sulphate for a minute and then washing with 
^oap. 


MX CARBOXIS PRAEPARATA 

Prepared Coal Tar 

Syn. ly^^^Alkatra, Heng. 

Source. — Prepared by heating commercial coal tar in a shallow 
vessel and maintaining it at 50 0. for one hour, stirring constantly. 

Characters.— A nearly black, viscous liquid, brown in very thin 
layers; heavier than water. Strongly cmpyreumatic, characteristic 
odour. Almost entirely soluble in benzene and in chloroform ; 
partially in alcohol (90 p.c.), very slightly in water. 

Composition.— (1) Benzene and homologous hydrocarbons. (2) 
JPhenoL (3) Cresols, naphthalene, anthracene, etc. 

Official Preparation 

1. Liquor Picis Carbonis.— 20 p.c. Is the ofllcial imitation of 
Liquor Carbonis Betergens which is an alcoholic solution of common 
coal tar. 

Pharmacology and Therapeutkvs 

The action and uses of prepared coal tar are identical 
with those of wood tar except that the former is scarcely 
used internally. Liquor carbonis detergens is the best 
known remedy for chronic eczema. An ointment contain- 
ing liquor carbonis detergens 0.5 dr., li(j. plumbi subacetatis 
0.5 dr., white precipitate 15 grs., soft parallin T oz. is useful 
for the same purpose. 


PIX EKIIIIDA 

Tar 

Syn.— Wood Tar ; Pix Pini, r.S., Pine Tar ; Stockholm Tar. 
Source. — A bituminous liquid obtained from the wood of various 
trees of the family P/nacece by destructive distillation. 

Characters. — A dark brown or blackish, semi-liquid substance. 
Odour, peculiar, aromatic. Kmpyreiiinatic taste and acid reaction. 
Solubility,—! in 10 of alcohol (90 p.c.), slightly in olive and turpentine 
•oils. 

Composition.— (1) Cresol, (2) Phenol, (3) Guaiacol, (4) Pyrocatechol. 
((5) Toluene. (0) Xylol. (7) Acetone. (8) Resins,, etc. 

B.P. Dose.— 2 to 10 grs. or 0.12 to 0.6 grm. 

Non-official Preparations 

1. Syrupns Picis Liqnide.—Tar 6.0 grm., sugar 860 grm., alcohol (90 p.c.) 62*6 
mil., water to 1000 mils. Used in winter cough, phthisis and chronic bronchitis. 
.Dose— 2^19 drs. or 10 c.c. 
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2. Unguentum Picis Pini, U.S.P.— Tai*50, yellow wax 15, petrolatum 35. Melt 
and mix. 

Pharmacology 

ExternaUfj , — Wood tar resembles oil of turpentine in 
action but is not so powerful. As it contains creosote, phenol, 
oil of turpentine, etc., it is an antiseptic and a vascular 
stimulant. When rubbed in, it sometimes causes severe 
inflammation or iiustules, of healthy sensitive skin, specially 
those parts which are hairy. It is a sedative to the nerves. 
Tar preparations, if used for any length of time, are apt to 
set up a very troublesome form of acne, called by Hebra, tar 
acne. 

Internally.— It may cause indigestion, and in large doses 
symptoms of carbolic acid poisoning. It is absorbed and 
during elimination exerts a beneficial influence on the chronic- 
ally inflamed bronchial mucous membrane, disinfecting, 
deodorising and checking profuse secretion, and promoting 
free expectoration. These efl'ects may be obtained, accord- 
ing to Yeo, both when used as an inhalation or spray, and 
when taken internally. 


Tiikrapkitti(;s 

Externally . — Tar water is a stimulating lotion for wounds 
and sluggish ulcers. The ointment is an excellent application 
for chronic scaly skin diseases, such as psoriasis. (Chronic 
eczema too is benefited by it. 

Internally . — As an expectorant, wood tar only is used for 
chronic bronchitis, bronchiectasis and winter cough. It may 
be given in pills, capsules, or syrup. Apomorphine combined 
with syrup of tar and syrup of Virginian j)rune makes an 
admirable cough linctus. 

Non-offk’ial (N>al-tak Pkkpakations 

1. Chinosol. S//n.--0.r//fjfihioIhfr Srt I j) If a f e. —Y vUow minute crystalline 
powder, readily soluble in water. Used as a surgical antiseptic: 15 grains 
to the pint e(iuals I in *10 of carbolic acid. Should not be used for the 
istorilisation of instruments, as it is apt to stain them badly. 

2. Dimol.— A benzene derivative, Dimethyl methoxyphenol, in combination 
with tri- and tetra-methylphcnols. A powerful bactericide. 35 p.c. more 
effleient than phenol. A valuable intestinal antiseptic. Dose.— 2 to 4 
pulverottes after each meal. 

BETAIVAPHTIIOI. 

Betanaphthol. C10II7OII 

Syn. -Beta-iiiono-hydroxy-naphthalene ; Naphthol. 

Source.—Prepared by the fusion of sodium naphthalcne-)S- 
sulphonate with sodium hydroxide. 

Characters.— White, crystalline lamellae, or powder, with phenol- 
like odour, and pungent taste. Solubility.— 1 in 1000 of cold water, 1 
in 75 of boiling water, 1 in 2 of alcohol (90 p.c.), in olive oil, in 
glycerin. 
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Incompatibles.— On iiiphor, ferric chloride, inenthol, phenazone^ 
and phenol. 

B.P. Dose.— 5 to 10 grs. or 0*3 to 0*6 grm. 

N ON-OFFIOI AL Pr KPA R ATIOJS' 8 

1. Benzonaphthol. Syn.—Bftnnaphthol Benzonte.—X white, tcastt^less. insoUd^h* 
powder. .fntostin;il antiseptic and diundic, splitting up into j9-naplUhoI and 
benzoic acid in the intustin(*s. In ih/spepsia and ttfphoid fever. Dose.—b to 15 grs. 
or 0*3 to 1 G. 

2. Betol. SifV.—KapUthalol ; Belanaphfhal Salicftlnle.— X salicylate, of jtt- 
naphthol-ester. In tasteless white crystals, insoliibh* in water. Splits up into 
salicylic acid and naphtliol in th(‘ system. I sed in rhenutafii^m and vf/sftfis.. 
ilo.'jc.— 5 to 10 grs. or 0*3 to G. 


PHAiniAt OLOGY AM) TllKU APKI TICS 

Betanaphtliol resembles carbolic acid in action but is not 
so corrosive. Naphthols irritate the mucous membrane, and 
when inhaled cause sneezing and coughing. They are 
excreted in the urine in combination with glycuronic and sul- 
phuric acids, which give the urine a reddish-brown colour. 
During the course of excretion they cause ])ainin the bladder 
and urethra with strangury and swelling of the mucous 
membrane. It is a powerful antiseptic and disinfectant, both 
externally and internally. In scabies, ringworm, psoriasis 
and chronic eczema, the ointment (lb to 15 p.e.) having a 
less unpleasant odour may be used with success instead of 
tar, w*hich it resembles in action. Internally it is chieliy 
used as a gastro-intestinal antiseptic in dyspepsia, pyloric 
obstruction, diarrhiea, and typhoid diarrluva. It may be 
given in cachets or pills, or as an emnlsiov dissolved in oil. 
The pills may be coated with keratin. 

Benzonaphthol is used as an intestinal antiseptic in 
combination with resorcin or bismuth salicylate, in putrefac- 
tive diarrluea and diarrluea of children. 

In 15 gr. doses given every hour for three doses beta- 
naphthol is a valuable remedy for ankylostomum duodenale 
and is preferable to thymol, being less irritating and 
cheaper. For method of treatment, see page 30!i. Both 
these drugs have however been replaced by oil of cheno- 
podium and carbon tetrachloride. 

The use of naphthols should be avoided in irritation of 
the bladder, kidneys and urethra. 

SALOI. 

Salol. C13H10O3 (Not otticial) 

Syn.— rheiiyl Salicylate. 

Source.— By the interaction of salicylic acid and phenol. 

Characters.— Colourless crystals, with a faint aromatic odour and slight 
taste. Almost insoluble in water, I in 15 of alcohoKiX) p.c.), and in 

fixed and volatile oils. 

7 ) 0 , 1 #?.— 5 to 20 grs. 01 - 0.3 to 1.2 grm. 
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PnAIi>lAr()LO<ii' AND 'riiEKAl'ElTTK’lS 

/wieruaZ///.— It has no action on the stomach but splits up in the 
intestine by the t’at-splittiiiff ferment of the pancreatic juice into 
salicylic and carbolic acids which act as antiseptics and are then 
absorbed producin^r the usual etfects. In larjre doses it is apt to cause 
earholuria and it should not, therefore, be jjiven in too large doses, 
or for too long a period continuously, or to persons suffering from 
renal diseas(‘. 

Its chief use is as an intestinal and urinary antiseptic, and it is 
given with advantage both e and n/'^er all operations upon the 
urinary tract. As an intestinal antiseptic it is falling into disrepute. 

Coal-tar Dyes 

These are classified as follows : — 

1. Acridine Dyes: Acriflavine, Proflavine, Rivanol i.svv^ p. 4‘Jl) 

U. Az()Dy('s: Scarlet Red 

a. 'J'rii)lienyl«nniii)o Dy(^s : Brilliant Green, Malachite Green, Gentian Violet 
4. b’lunr(;.scein Dyes: Fluoresceinum Solubile, Mercurochrome (.src p.41«j 
o. IMionolplitlinlciu Dyc^s : lodophtiialeinum 
C). Miscfllsim'ous Dyes: Methylene Blue, Indicarminum 

A€KIFI.A\IXA 

Acrillavine. Ci4Hi4N3Cl,nCl 

Source. Prepared by the coml)ination of niethyl-/)-toluenesul- 
\)honate with 2 : <S-diacetyldiamiiioacridine and subsequent hydro- 
lysis of tli(* ])roduct with hydro<*hloric acid. 

Characters. —An orange-red or brownish-red, crystalline powder; 
no odour; taste, acid. Soluhlo. in H parts of water, and in alcohol 
(90 p.c.). Almost insoluble in ether, in chloroform, in li.xed and 
volatile oils, and in liquid paraffin. 

PirAKMA(’()LO(JY AND Til KK A PDITTIPS 

Acrillavine is a powerful antiseptic and has the advan- 
tage over other antiseptics in that it is not a protoplasmic 
lioison, on tJie contrary it becomes more active in the 
presence of serum, stimulates granulating process, and docs 
not irritate tissues, nor interfere with phagocytosis. These 
<lerivatives therefore are the nearest approach to ideal 
antiseptics. It is twenty times more powerful than mercuric 
chloride, and about eight hundered times more so than 
carbolic acid. A solution of 1 in 100,000 inhibits shtphylo- 
coccus and B. coii in an alkaline urine (pll 8.0), while it is 
ett'ective only for staph [flococci if the urine is acid {pH (hO), 
but not B. colL It is extensively used in modern surgical 
practice as a lotion, ointment or gauze, for sores, ulcers, 
abscess cavities, etc. The best method is to wash out with 
a solution (1 in 1000 of normal saline) and then to pack with 
gauze steeped in the solution. In combination with tannic 
acid it is used in the treatment of burns and scalds. A 
neutral solution, 1 in 4000 of saline, has been used as a 
bowel wash in ulcerative colitis, and as urethral irrigation 
(1 in 4000) in gonoiThma. It is also useful in gonorrhmal 
infection of women. The method is to take a douche, and 
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then lying down inject 25 c.c. of 1 in 1500 to 1 in 500 solu- 
tion and retain for half an hour. This may be done twice 
a day. Similarly a solution of 1 in 1000 dropped into the 
eye and followed by wet dressing of strong solution of 
magnesium sulphate and sodium chloride is valuable in 
gonorrhoeal ophthalmia, while a solution of 1 in 4000 is 
useful in conjunctivitis. 

It is an urinary antiseptic, and a dose of 0.2 grin. (3 grs.) 
administered in capsules exerts an antiseptic action on 
urine against both the colon bacillus and the staphylococcus, 
but the urine must be alkaline. It however causes unpleasant 
symptoms of nausea and purging in a fair i)roportion of 
cases. It is of distinct value in acute infections of the 
urinary tract and has been used in the treatment of gonorrlnea 
in doses of IJ grs. (0.1 grin.) given by the mouth three times 
a day. 

It has been given intravenously in pyelitis and rheuma- 
tism (2 to 5 c.c. of 2 p.c. solution), but the results have not 
been very encouraging. Good results have been obtained 
in epidemic encephalitis when neutral acriflavine solution 
(10 c.c. of 0.5 p.c.) is given intravenously. To avoid un- 
pleasant by-effects the injections should be made slowly. Im- 
provement is noticed after three injections, and after eight 
injections the improvement is marked. 

The stains are removed by the application of a dilute 
solution of sulphurous acid, 

MKTHYI^THIONINAi: CHLOKIDUM 

Methylene Blue. CieHisNaClS 

Source. — It is totramethylthionine chloride. Prepared by tho 
interaction of dymethyl-p-phenylene-diamiiie with thiosulphuric a(5uk 
and subsequent oxidation. Contains not less than 80 p.c. of methy- 
lene blue. 

Characters.— A dark greeni.sh, crystalline powder with a metallic 
lustre, or a dull, dark-gieeii or brow n pow^der. Almost odourless. 
Soluble in water, in alcohol (20 p.c.), and in chloroform. 

B.P. Dose.—l to 5 grs. or 0.06 to 0.3 grm. 

PHARMAC OTXXiY ATS"D THERAPKUTT(\S 

Externally , — Methylene blue is an antiseptic. A 3 p.c. 
solution is useful in tropical ulcer and as a local application 
for eczema in children; after application it is allowed to 
dry and then covered with a thin layer of collodion. A 
lotion (1| gr. to 1 pint) is useful as a bowel wash in dysen- 
tery. A solution, 1 in 1000 of normal saline, forms a 
valuable application in conjunctivitis, specially when due 
to staphylococcus aureus ; and a 3 p.c. solution is applied 
to acute trachoma after the conjunctiva has been previously 
cocainised. A 5 p.c. aqueous solution applied as a paint 
twice daily is useful in erysipelas. 

Methylene blue is an antiseptic, analgesic 
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and antiperiodic. As an analgesic it has been used in sciatica^ 
migraine and neuralgia with doubtful results. Its use has 
been suggested in rheumatism, but is of little benefit except 
in cases of rheumatoid arthritis due to auto-intoxication from 
the alimentary canal. As an antiperiodic it has been used in 
malaria but is inferior to quinine and arsenic, although it 
may be Tisefiilly combined with them in to 3 gr. doses. 

Since it is excreted entirely by the kidneys it is used as 
a disinfectant to the urinary tract before and after operation 
on the kidneys and prostates, in pyelitis, gonorrha^a, cystitis 
and other septic conditions of the urinary tract. Combined 
with sandal wood oil it is valuable in staphylococcal infec- 
tion of the bladder, while its therapeutic activity is enhanced 
by combining with hexamine (hexamine 3 grs. and methylene 
blue i gr.), when it becomes equally active in acid and 
alkaline urine. It is recommended in renal and bladder 
tuberculosis, 0.1 grm. being the daily dose. 

After its ingestion by the mouth it is found in large quan- 
tities in the bile, and is excreted in the urine colouring it 
bluish green. It has therefore been used to test the liver 
efliciency and the function of the kidneys. For the former it 
mgrnis. is given before breakfast and the urine tested every 
4 hours, for 12 hours. If the liver is deficient the urine will 
become green from 6th to 0th hour. For testing renal func- 
tion, 5 ms. of a 10 p.c. solution is injected into the gluteal 
muscle and within 10 to 16 minutes blue jets of coloured 
urine should escape through the ureteral openings when 
observed under cystoscope. This test has been given up. in 
favour of indigo carmine. 

As it is eliminated by the gall bladder it has been used 
with some success in ^ to | gr. doses in cholangitis and 
cholecystitis. 

The usual method of administration is in cachets or cap- 
sules. To prevent gastric or vesical irritation it may be 
combined with nutmeg. The solution for injection should be 
sterilised by heating in an autoclave or by tyndallisation. 

Except slight vesical or gastro-intestinal irritation no 
untoward efi’ccts are observed with therapeutic doses, even 
after prolonged use. If it is rapidly absorbed in considerable 
amounts, symptoms of poisoning may appear showing signs 
of paralysis of the heart and respiratory centres. 

INDICARMINIIM 

Indigo Carmine Ci6n808N2S2Na2 

Syn.— Sodium indigotindisulphonato. 

Source.— Prepared by the action of sulphuric acid on indigotin, 
neutralising it with sodium carbonate, and precipitating with 
sodium chloride. 

Characters.— A blue powder, or blue granules with a coppery 
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lustre. No odour; taste, saline. Insoliihle in 100 parts of water, 
readily soluble in warm water. Precipitated by sodium chloride. 

B.P. Dose.— :i to lA gr. or 0.05 to 0.1 grm. (subcutaneous or intra- 
muscular injection) ; J to | gr. or 0,008 to 0.016 grm. (intravenous). 

A('ti()X and Uses 

It is used either intravenously, or by intramuscular injec- 
tion to test the renal function and for diagnosis of surgical 
affections of the kidney. 4 to 10 c.c. of a O.I p.c. solution is 
usually given intramuscularly into the gluteal muscle. The 
eolour should appear within 7 to 10 minutes, and the dej)thof 
the colouration gives a clue to the renal eOiciency. Jt has 
also been used for the investigation of liver function. After 
intramuscular injection it is excreted by the healthy subject 
alter 20 minutes ami reaches maximum concentration within 
2 to 3 hours. When the liv^er is diseased it is excreted 
earlier or later according to the nature of the alfectioii of the 
organ. In diabetes it is earlier, in venous cirrhosis it takes a 
longer time. In pernicious anaunia it is delayed «and the total 
quantity is less than usual. In cases of jaundice there is no 
excretion at all in the bile. 

FLLOUK^CICINI M HOI.Umi.K 

Soluble Fluorescein. U2oHio05Na2 

Source -It is tlie disodiiim salt of Huoroscoiii. lh*oparo(l by tho 
condensation of resorcinol and phthalic anhydridt^. An orai^ue-red 
powder; odourless; almost tasteless. Sohfhla in 1 par! of water, and 
iti 5 parts of alcolioi (90 p.c). 

Ac tion And Uses 

A 2 p.c. solution of thioresceiu with 3 p.c. of bicarbonate 
of soda is used to diagnose corneal ulcers and abrasions. 1(- 
does not stain the healthy tissue but produces a green stain 
when the dye penetrates any abrasion or ulcer on the eye. 
Similarly loss of substance in the conjunctiva produces a 
yellow stain. May be given by the mouth in 3 to 0 grm. 
doses, when it causes a yellow discoloration of the whole 
body which disappears in 24 hours ; the normal eye is not 
coloured, but iu intra-ocular disease, glaucoma or iritis, the 
aqueous humour is coloured green in about 20 minutes, while 
the conjunctiva remains unaffected. It is also used to test 
renal function. 

Irradiated sodium lluorescein and other tiuorescent salts 
have been used in the treatment of carcinomatous growths 
(Copeman, Coke and Gouldesbrough, B. M, J. 1929). A 2 to 
2.5 p.c. solution of the sodium salt is painted over the affect- 
ed area and part of the apparently healthy skin surround- 
ing the growth, for two or three times, and then irradiated 
by X-ray or radium of moderate penetration. In deep-seated 
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growths it is given internally or intravenously before irradia- 
tion. The dose per os is 2 gms. in capsules or cachets of 
1 gm. each. 


Non-official C^)AL-rAU Dyks 

1. Proflavina.— mrUline aulphate.— ln tho form of oranj;e-red or 

brown rrystallino powder. Solubb; 1 in 48 of alcohol r'90 p.c.'), 1 in 10 or less of 
j?lyciMin, insoluble in liquid paraffin. Similar to acritlavinc but it is 

slightly hannostatic. 

2. Gentian Violet.— It is a mixture of the hydrochlorides of penta- and hexa- 
methyl-pararosaniline. Introduced as an antiseptic of great value for ///-ffw/- 

nrifanisnisi. Soluble in water but solutions cannot be mad(*. with normal 
saline as thti dye is precipitated. T^sed for local action in eczemafoid dermaiilia, 
foil inti Hi a, etcr. The usual formula is gentian violet gis. 22: spirit rectified drs. 
2; aqua ad 1 oz. ITsed intravenously in septicaemia, endocarditis, encephalitis, 
etc., but the results wei e not striking and tlangeroiis reaction, like protein shock 
irnay appisar. 7><>.sy— 0 003 to 0 007 grin, pei- kilo (—3 to 7 grs. for lO-stone man) 
intravenously in a to 1 p.c. a(jU(‘oiJs solution. 

3. Malachite Green. Siju .—Tiouxaidtdi fidp Gropn.~ \\. is either the zinc doubles 
chloride or oxalate of I’etra-methyl-di-para-amino-'rriphenyl-carbinol. A solution 
1 in 2000 kills staphylococcus aureus in serum, and 1 in 5000 kills spores of B. 
.sul)tilis. Much used as an (uHi^^epfic n'ound drcaaimj. 

4. 'Bri\i9untGreeYi—Tpini'PthifHd}(nitido-Triphp7iffl~fnrhinoL In tin; form of either 
sulphate or zinc double chloride. Therapeutically the sulphate is used in golden 
yellow crystals. .Soluble in water, normal saline, and alcoliol, forming a green 
solution. 1 in ICHJO solution is much used as a pahilpuA nntisppfic dressing. .Strong- 
ly hacfpt'ividnl. 

o. Scarlet Red.— n'4ll‘.»<i(.>N4—.Vn azo-colouring matter of tin* secondary disazo 
group. Insoluble in water, moi-e soluble in alcohol, and readily soluble in chloro- 
form, oils and warm petroleum preparations. lh*omott‘s the growth of epithelium 
in the treatment of wounds, Imrns, and uhuu s. Tsed as a dinsting powder with 
boric acid, or as an ointment from 1 to 8 p.c. 

4. ^^isceIlaneo^l.s ('oinponnds 

I.IUUOK FOU]»IAL.I>£lf \ 1>I 

Solution of Formaldehyde. (UI 2 O 

Syn.— Formalin ; Forniol. 

Source. - An aqueoii.s solution of formaldehydo, with a variable 
amount of otliyl alcohol or metliyl alcohol, or both. Contains 37 to 
41 p.c. w/v of FHjO. 

Characters. —A colourless liquid witli a characteristic pungent 
odour. Freely soluble in water, and in alcohol (90 p.c.). 

Dispensing hints.— It should be kept in well-stoppered bottles, in a 
moderately warm place. 

X ON-O FFICI A L PR E FA RATI ON S 

1. Amyloform.— By the action of formaldehyde on starch. An inodorous, 

insoluble, white powder, unaltered by heat. ZiXi n tit i septic dressing fo7' 

wounds. 

2. Paraformaldehydum, U.S.P.— A polymer of formaldehyde, in white friable 
amorphous masses, slightly soluble! in water, more readily soluble in hot water 
with formation of formaldehyde. Heated in an enclosed spirit-lamp, it sublimes, 
unites with the products of combustion, and is converted into formaldehyde.' 
Has been recommended as a disinfectani for the sick room after illness. 

Pharmacology and Thkrapeutks 

Formalin is a caustic. When diluted with ten times its 
bulk of water it is useful as a hardening histological agent or 

35 
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as a preservative for museum specimens. The solution is 
a powerful germicide and in dilutions of 1 in 200 kills most 
micro-organisms, it possibly acts by combining with some 
amino group in the protein molecule. Being a powerful 
antiseptic, it is used for sterilising instruments, and for 
preservation of corpses for dissection, but on account of its 
necrotic action on the skin it is not suitable for treatment of 
wounds. It causes soft corns to shrivel up. 

A solution of 1 in 500 may be used as an antiseptic gargle 
or mouth- wash in stomatitis, a 1 p.c. solution of the luiuor is 
useful as a spray in diphtheria and whooping cough. A 30 
p.c. solution in glycerin makes an excellent pigment in ring- 
worm and parasitic skin diseases. Applied to sarcomata and 
bleeding tumours, it hardens their substances and facilitates 
their removal. It also lessens the fetid smell in bromidrosis 
of the feet. 

Formaldehyde 1 part, chloroform 1 i)art, and alcohol 2 
parts, is recommended as an antiseptic inhalation in phthisis ; 
5 to 10 drops being sprinkled on cotton-wool, or inhaled 
from the pad of an oro-nasal inhaler. 

It may be used as a spray to disinfect infected rooms, or 
may be used as a gaseous disinfectant either by using para- 
form tablets or by generating the gas by adding pot. per- 
manganas to the solution. Paraform retiuires a special 
apparatus, which is known as ‘‘Formogene^^ or “Alformant^’ 
lamp. The vapour thus produced disinfects surface only ; 
it does not penetrate or disinfect fabrics. 

Formaldehyde solution is incompatible with ammonia and 
all oxidising substances and renders gelatin insoluble. 

ACETONm 

Acetone. Dimethyl ketone. CsITeO 

Source and characters.— Obtained by the dry distillation of 
calcium acetate. A colourless, transparent, mobile and volatile liquid. 
Odour, characteristic ; taste, piinjafent and sweetish. 

Dose.— 60 to 90 ms. or 4 to 6 mils. 

Action and Usks 

Acetone is a solvent for resin, fat, cantharidin, etc. Its 
action is similar to that of cthylic alcohol. A solution of 
iodine in acetone (1 in 50) is used to sterilise catgut. It has 
been used in asthma as an expectorant and antispasmodic, 
and as an antiseptic (with equal parts of alcohol) for steri- 
lising the hands and site of operation. 

ACimiM BORICIIHI 

Boric Acid. HaBOs 

Syn.— Boracic Acid. 

Source. — Obtained by the interaction of sulphuric acid and native 
borates. Contains not less than 99.5 p.c. of orthoboric acid. 
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Characters. White crystals, or powder: unctuous to touch. 
Odourless. Taste, slightly acid and bitter. Soluoilitjj,—! in 25 of water, 
1 in 4 of glycerin, 1 in 30 of alcohol (90 p.c.). 

Incompatibles.— Sodium salicylate in powder forming boro-sali- 
cylate. 

B.P. Dose. — 5 to 15 grs. or 0.3 to 1 grm. 

Official Prkpauations 

1. Glycerinum Acidi Borici. Syn.—Glycerife of Borotjhjcerin»— 
31 p.c. A substitute for Boro-glyceride. B.P. Dose. — 10 to 30 ms. or 

0.6 to 2 mils. 

2. Unguentum Acidi Borici.— 10 p.c. 

Non-offici al Prep a ration 

1. Pigmentum Acidi Borici. Syn,—Sohitio Boric Acid 1, Kther 3, 

Alcoliol (OOp.cjO. Used in rhujtvorm, etc. 

BORAX 

Borax. Na2B4O7,101l2O 

Syn.— Borax Puriticatiis ; Biboratc of Sodium ; Sodii Boras. 

Syn. l.\.—Sho1iaga. Biuig., Hind. 

Source. -Oiitained from native borax, or by boiling native calcium 
l)orate with solution of sodium carbonate. Contains not less then 99 
to 103 p.c. of sodium borate. 

Characters.— Transparent, colourless, odourless, efflorescent crys- 
tals, with a weak alkaline reaction. Taste, saline, alkaline. Solu- 
NliUj , — 1 in 25 of water, 1 in 1 of glycerin, insoluble in alcohol (90 p.c.). 
It gives a yellow colour to tlie dame. 

Incompatibles. - .Mineral acids, most metallic salts, mucilage of 
acacia, also alkaloidal salts, cocaine hydrochloride. 

B.P. Dose.— 5 to 15 grs. or 0.3 to 1 grm. 

Official I^repa rations 

1. Glycerinum Boracis,— 32 p.c. B.P. Dose.— 30 to 60 ms. or 2 
to 4 mils. 

2. Mel Boracis. Syn,~Borax Jioney,^10 p.c. 

N < )N-OFFi n AL Prep A R at ions 

1. Nebula Alkalina Co., B.P.C. Stjn.— Compound AlkaUne Spratf^—^OiX. bi- 
carbonas 15 grins., borax 15 grms., phonol 7.5 grms., glycerin 250 mils, water to 
1000 mils. As a spra y or irrigation in catarrh of the nose and throat. 

2. Pulvis Sodii Chloridi Co.— Sodium chloride 4 ; sodium bicarbonate 4 : sucrose 
4; borax 4. A saltspoonful in half a tumblerful of warm water as a gargle. 
Useful in inflamed throat. 

PlIAKMACOLOCiY OK IlOKlO Acil) AND BOKAX 

Externally.— Both boric acid and borax are non-irritating 
and mild antiseptics. In 2^ p.c. solution almost all forms of 
bacilli stop growing, but they are not destroyed. They kill 
micro-organisms, but their action is entirely local. Some 
skins, however, are very sensitive to the action of boric acid, 
which is apt to produce a troublesome herpes in such cases. 

Internally. Gastro-intestinal tract.— Taken by the 
mouth in large doses they cause gastro-intestinal irritation, 
evidenced by vomiting and purging. Both borax and boric 
acid are rapidly absorbed by the bowel, and do not affect the 
intestinal putrefaction. 
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Urinary tract.— Boric acid and borax are rapidly ex- 
creted in the urine, causing increase in the elimination of 
both water and urea. But the elimination becomes slow after 
twelve hours so that boric acid is inclined to be cumulative. 
Borax, like any other alkaline preparation, renders the 
urine alkaline. They are good genito-urinary antiseptics 
and differ from other more active drugs in retaining their 
disinfectant action when the urine is alkaline. The adminis- 
tration of a few doses often has a marvellous effect in render- 
ing a foul alkaline urine perfectly clean and sweet. Repeated 
small doses have induced albuminuria especially in persons 
predisposed to it. Maximum daily dose should not exceed 
1 dr. ^ 

Toxic action.— Boric acid was used as a food preservative,, 
but owing to cases of poisoning its use has been prohibited. 
The symptoms are loss of appetite, mild gastro-enteritis, 
muscular weakness, albuminuria and prostration. The 
prolonged use, either internally or externally, has led to 
falling of the hair, eczema and psoriasis. (Edema and 
swelling of the skin may appear, and a gray line on the 
gums, similar to that seen in lead poisoning, is stated to 
occur along with irritation of the mouth. Also bullous, 
cutaneous lesions or a dermatitis. Renal disease seems to 
increase the suscejdibility to poisoning. 

THKRArKrTi(\s OF Bork’ A( id and Borax 

Externally , — Being a non-irritant, it is largely employed 
in surgical dressings. Tl>e ointment is applied to wounds, 
ulcers and burns. As its action is entirely local its use is of 
no value in deep suppurating cavities. It is used as an eye- 
wash in ophthalmia, and as an injection in leucorrho a, 
gonorrh(ea, ozsena (10 grs. to 1 oz.), and otorrlnea. In cystitis,, 
the irrigation of boric acid (1 in 100) is a capital local 
application. Pityriasis of the body and scalp, eczema 
of the ear and scalp, and cracked nipples are benefited by 
boric acid applications. Borax (I dr. to water 4 ozs.) removes 
prurigo of the labia and anus. The wearing of socks soaked 
in warm saturated solution of borax removes the smell of 
fetid perspiration of the feet. 

Internally . — Borax is used as a gargle in mercurial sali- 
vation and aphthous sores of the mouth. Borax tablets 
slowly dissolved in the mouth reduce hoarseness. Borated 
tincture of myrrh is a valuble local paint for ulcerated gums, 
(rlycerin boracis 1 dr., tincture of myrrh 1(1 ms. and water 
to 1 oz., make a good all-round mouth-wash. Mel boracis is 
a soothing and antiseptic application to inflamed mucous 
membrane and is specially useful in thrush. Borax is an 
excellent remedy for disinfecting foul urine. To clear putrid 
ammoniacal urine, boric acid is superior to borax ; three or 
four 15 gr. doses rendering it quite clear. Borax has been 
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used to increase labour pains, and with bromides in epilepsy, 
but it is doubtful if it does any good. 

Prescribing hints.— The powder may be given in cachets 
or solution. Borax being alkaline should not be combined 
with cocaine or other alkaloids. Combined with acetate of 
lead or sulphate of zinc insoluble borates arc precipitated. 
Being alkaline it liberates chloroform when prescribed with 
chloral hydrate. 


OLEilM IIYI>NOCARPI 

ITydnocarpus Oil 

Source. — A fatty oil ohiained by cold expression from the fresli, 
ripe seeds of IhffhiocffrpHs Whjhtiaua, 

Characters.— A yellowisli, or brownish-yellow oil, or soft cream- 
coloured fat, with a characteristic odour and somewhat acrid taste. 
Partially hisohihlfi in cold alcohol (90 p.c.), freely soluble in hot 
alcohol; miscible with ether, chloroform and carbon disulphide. 

Composition. —Same as chaulmoopra oil. 

B.P. Dose. —0.3 to 1 mil, increasinc? to 4 mils; or 5 to 15 ms. in- 
<•1^^18111^: to 60 ms. For subcutaneous and intramuscular injection, 2 
mils, increasin*^ to 5 mils ; or 30 ms. increasing? to 75 ms. 


OLEi M II\I>YO€ARPI AETlIYEICt M 

Ethyl Esters of Jlydnocarpiis Oil 

Source. - It consists mainly of ethyl esters of chaulmoogric and 
hydnocarpic acids, and is produced by esterifyin^ the fatty acids of 
hydnocarpus oil and ethyl alcohol, with industrial methylated spirit, 
th<‘ crude product beinj? washed Avith sodium carbonate solution to 
remove fatty acids, and purilied by distillation. 

Characters. — A colourless, or faintly yellow, limi>id oil, with a 
characteristic odour and slijrhtly acrul taste. Soluble in less than 6 
volumes of cold alcolml (90 p.c.), mi.scible with ether, chloroform, 
nnd carbon disulphide. 

B.P. Dose.—Sauie as hydnocarpus oil. 

OLELM CllArEMOOORAE 

Phaulmoo"ra Oil. (Not official) 

Syn.— (lynocardia Oil. Syn. IM.—'Chnlmtigra Hind. 

Source.— The fatty oil expres.sed from the seeds of Taraktogenos Kurzii. 

Characters.— Hi'ownish-yellow oil of varyinej consistence. Odour, characteris- 
iic. Taste, acrid. Liqucties at 122« to 30"C. Sofultilifg.—Va^vtly in alcoliol (90 p.c.), 
freely in ether, chloroform, and carbon disulphhlc. 

Composition.— (1) (Jlycerides of ChaulmoogricacidyCMll^iOi. ('J'l Glycerides of Pa/- 
miiic acid and Fatty acids. (3) llgdnocarpic acid. 

Dose.— 5 to 10 ms. or 0.3 to 0.6 mil gradually increased to 30 to 60 ms. or 2 to 
4 mils. 


Non-official Preparations 

1. Sodil Chaulmoogras. Sgn.—Sodinfn Ognocardate.--Tviro forms are prepared. 
Ka) Sodii Chaulmoogras “A” (Martindale) comprises the salts of higher fatty acids 
with relatively high molting point, and 
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(b) Sodii Chaalmoogras “C’* (free from palmitate-Martindale) contains the 
lower homologues with combined melting point LWC. approximately. Have been 
used intravenously in 2 to 3 p.c. solution in leprostj. Dose,—l to 3 grs. in pills, 
tablets or injections. 

2. ^thylis Chaulmoogras, U.S.P. Si/v.—JStftffi Chaulmoograte \ Moogroh — The' 

ethyl esters of the fatty acids of chauiinoogra oil. A clear, pale-yellow liquid, 
having a slight fruity odour. Insoluble in water, but miscible with alcohol, 
chloroform and ether. Dose, Ily mouth or by intramuscular injectioiu 

1 c.c. or 15 ms. 

3. Sodii Hydnocarpus. Sgn. — Alepol. — iSodium salt obtained from the low 
molting fraction of Hf/dnocarpus Wighiiafta OH. A 3 p.c. solution is given intra- 
muscularly or subcutaneously under the skin lesions twice weekly. Duse —Oh 
c.c. (of 3 p.c. solution) increased to 5 c.c. or more. 


Pharmacology of HvoxocARPrs axd CiiArLMooGii a Oils 

Externally . — Chaulmoogra oil when rubbed into the skin 
stimulates the local circulation and the local nerves. If rub- 
bed too long or every day for some time, it is a rubefacient. 

Internally . — Chaulmoogra oil has been used in the treat- 
ment of leprosy from time immemorial, but the precise nature 
of its action is still a matter of dispute. One school holds 
that these acids of chaulmoogra and hydoncarpus oils 
have no lethal effect on the leprosy bacillus, and it has been 
suggested that they act by producing a reaction with fever 
whereby lepra cells are ruptured and liberate the bacilli 
which act as antigens and increase the immunity response. 
The other school maintains that they increase the blood 
lipase which dissolves the waxy or fatty coat of the bacilli 
thus making them favourable for the oils to act on. It is 
said that in this action the large mononuclear leucocytes, 
which increase after an injection, assist in the transport of 
the oil throughout the body. Yet others ( Walker and 
Sweeney) believe that these oils, because of the presence of 
unsaturated fatty acids, possess a special bactericidal effect 
on acid fast bacilli which is the underlying cause of the 
specificity of these oils. 

Bead* found that in toxic doses the hydnocarpates pro- 
duce hsemolysis of the red blood-corpuscles, renal irritation 
with hfemoglobinuria, anorexia, nausea and vomiting. These 
effects are not observed in therapeutic doses. Other effects 
following their use are 

Immediate effects. — Dizziness, choking sensation and pain 
in the chest. Sometimes dimness or temporary loss of vision.. 
The cause of these reactions is not known. 

Local effects. — Induration, pain and abscess formation,, 
more common after subcutaneous injections than after in- 
tramuscular injections. Eegional lymph glands sometimes 
become enlarged or even ulcerated. 

General Headache, malaise, fever, insomnia,, 

^orexia, abdominal pain and a sensation of general heat^ 

• Journal of Pharmacology and Experimental Therapeutics, XXIV. 1924 
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Albumin and casts, or even nephritis may appear. The so- 
called leprous reaction consists of fever, cutaneous eruption, 
neuritis, arthritis, orchitis and inflammatory reactions of the 
eye (iritis or iridocyclitis). 

THERArKUTJ(\S OF HYDN0(^VRPU.S AND CUAULMOOGRA OlLS 

Formerly these oils were used by the mouth, but prolonged 
use in large doses upsets the stomach and therefore the 
ethyl esters of hydnocarpic and chaulmoogric acids are now 
used either intramuscularly or intravenously. The sodium 
salts and esters of these acids being less irritating are inject- 
ed intramuscularly or intravenously. Muir recommends the 
following E. C. C. O. mixture as effective, convenient, and 
painless when given intramuscularly. It consists of ethyl 
esters of fatty acids of hydnocarpus oil 1 c.c., creosote (double 
distilled) 1 c.c., camphor 1 grm, and olive oil c.c. Of this 
0.25 c.c. is given twice a week, and gradually worked up to 
2 to 5 c.c. by increases of 0.25 c.c. with each injection as 
long as no marked febrile or local reaction occurs. With 
this treatment the nodules become soft, disintegrated and 
eventually are absorbed, wiiile in early cases all clinical 
signs disappear after treatment extending over six months. 

Prescribing hints.— The oral method is not so popular 
now^ The subcutaneous injection into the diseased patches 
should be the method of choice. The area of the diseased 
skin is chosen and the needle is pushed into the subcutaneous 
tissue and a fraction of the mixture is injected, w ithdraw the 
needle partially and reinsert it at a diff erent angle and inject 
a little more, and in this w ay w ith one insertion of the needle 
the drug is in jected at different angles. Alw^ays inject into 
the loose subcutaneous tissue and not into the skin as this 
may cause sloughing. When large doses are required, intra- 
muscular injections are given into the upi)er half of the 
gluteal region, care being taken to avoid the region of the 
sciatic nerve. Before pushing the piston home be sure that 
the needle has not entered a vein. 

Class D: Parasiticides 

Parasiticides are divided according to their action on the 
different varieties of parasites as follow s 

1. Tinea and its varieties; Mercury (spp p. 444), Iodine p. 527\ Phenol (see 
p. 533\ Salicylic Acid (.sTf p. 413), Boric Acid (see p. MO), Thymol (see p. 619), FormaUn 
(s<f/?p. 545), Chrysarobin 

8. Scabios or itch : Sulphur, lohthammol, Storax [see p. 498), Balaam of Pem 
(see p. 4^,)9), Sandal Wood Oil (see p. 388) 

4. Pediculi or lice : Mercury {see p. 444'> 
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CHRYSSAROBINITM 

Chrysarobin 

Source — A mixture of substances obtained from ararobn, by ex- 
tracting with hot benzene, evaporating to dryness and powdering. 

Characters — A light, microcrystalline, yellow, tasteless, inodorous 
powder. Solubility. —Entirely in hot chloroform and in hot benzene, 
slightly in alcohol (90 p.c.), almost insoluble in water. 

Composition.— (1) Chrysarobin or Chrysophanolanthranol. (2) 
Chrysophanic Acid. 


Official Prkfar atk )N 
1. Unguentum Chrysarobini.— 1 in 25. 

X ON -< ) FFK 'I AL P l{ EP A K A T I O N S 

1. Pigmentum Chrysarobini. -Chrysarobin 1, (lutta-pi'i-eha Solution 0. Dis- 
solve. Docs not stain olotli. 

*J. Unguentum Acidi Chrysophanici (Malo()lm Monis'.-- Acid ( 'lirysoplianic 20 
grs., Paraffin Liquid 2drs., l^anoliti to 1 oz. 


PllAUM VCOLOtJY 

Externally . — Chrysarobin is a powerful irritant to tlic 
skin producing a sort of erythematous intiainination. It does 
not irritate so much the diseased parts as the healthy skin. 
It destroys low vegetable groAvths infesting the surface? of 
the body, and is therefore a powerful iiarasiticide. Jt is 
absorbed from the skin. 

Internally . — Even in small doses, 4 it powerfully irri- 

tates the gastro-iutestinal mucous membrane, causing ano- 
rexia, vomiting and purging with gri])es. It is therefore a 
powerful gastro-intestinal irritant. 

It is eliminated chietly by the kidneys and partly by the 
skin. The urine is stained i)urple. 

Thkuapkitk s 

Externally . — As a parasiticide it is a valuable remedy for 
ringworm and other forms of tinea. The B.P. ointment or 
the pigment are suitable preparations. It is also useful in 
many chronic dry skin diseases such as psoriasis, eczema, 
and acne rosacea. An ointment to 1 dr. in 1 oz. of heated 
soft paraffin) rubbed into the parts night and morning, acts 
like a charm in chronic psoriasis. Applied thus locally it 
also acts constitutionally, probably by absorption, since after 
a time patches of psoriasis to which it has never been applied 
also show signs of improvement and tend to disappear. 

Internally . — It should not be prescribed internally on ac- 
count of its irritating properties, though success has some- 
times attended its internal administration in psoriasis, 
eczema, acne, etc. 

Prescribing hints.— Chrysarobin should not be applied to 
the face as it is apt to cause conjunctivitis, though a mild 
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ointment (15 grs. to 1 oz.) may not produce much irritation 
if applied to the scalp. To prevent the irritation of the sur- 
rounding healthy skin its application should he exclusively 
confined to diseased islands. This may best be done by paint- 
ing the parts with pig. chrysarobini and covering the pig- 
ment with collodion, or by applying a still* ointment covered 
over with a piece of isinglass or Mead’s plaster. The stains 
on the linen may be removed by a weak solution of potash or 
ehlorlnated lime, and partially by vegetable acids. Chrysa- 
robin should never be applied to a large surface of the body 
at one time, otherwise it may produce most unpleasant symp- 
toms. Ill cases of extensive ringworm, treat the disease bit 
by bit. curing one patch before attacking another. 

SI f.PlH U SI M 

Sublimed Sul])hur 

Syn.— Flowers of Siilplnir. 

Source. -Ohtninod from native sniphnr, or from sulphides. 

Characters. — A jiiu*. yellow, slightly gritty powders odonrles.s; 
tasteless. Hums with a blue llaiue forming sulphur dioxide. Almost 
insolohle in water, in alroliol (90 p.r.), incompletely soluble in carbon 
<Usulphide. 

B.P. Dose.-- 15 to 60 grs. or 1 to 4 grm. 

Enters into. — Pul v. glycyrrhiza‘ co. 

( ) F F I ( ’ I A L P n K I \\ 1 { A T n > N 

1. Unguentum Sulphuris.— 10 p.c. 

N(»n-()Ffi(’ial IhiKPAn \tions 

1. Confectio Guaiaci Co., L.ll. /V«.s7‘rtw#>r.— (JuaiaiMim sublimed 

sulphur 4, mustard 4, nitrate of pota.sh 1. rhubarb 1, honey or treaele to 04. Dose.—V 
lo 12 dr.s. or 4 to 8 ( I. 

12. Unguentum Sulphuris Co., B.P.C, St/u.— Will- hi si on's Soft soap 

.‘iO, sublimod .sulphur lo. precipitated elialk 10. tar 15, lard 30. 

S I l.P II IT U PR Ai:€I PIT AT TM 

Precipitated Sulpliur 

Syn.— Milk of Sulphur. 

Source.- -Obtained by adtling hydroclilorie acid to a solution pre- 
pared by boiling sulphur and lime with water. 

Characters. — A pale greyish-yellow or pale greenish-yellow, soft 
powder, free from grittiness ; tasteless and free from odour of hydro- 
gen sulphide. Hums with a blue flame forming sulphur dioxide. Al- 
most insolubie in water, in alcohol (90 almost completiftly 

soluble in carbon disulphide. 

B.P. DoBe.^15 to 60 grs. or 1 to 4 grm. 

Official Prei»ar.\tion 

1. Confectio Sulphuris.— 45 p.c. sulphur. B.P. Dose.— 60 to 120 
grs. or 4 to 8 grm. 


Non-official Preparations 

1. Trochisons Salpharis. Syn Garrod's Losenyes.-^h grs. in each. 

2. Contrunine. Syn.’^Diethyl’amnionivm diethy1-dithiocaf^amate.'-~Xls^i\x\ in 
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tgphma, arthritu, fthroaith, akin affeeUona and chronic nlcera. Prevents and ame- 
liorates metallic poisons of various kinds. Dose,- 0.05 to 0.25 grm. (®/4 to 4 grs.) 
in 1.5 to 3 c.c. of cold sterile water or saline, intramuscularly. Must not be 
heated. Intravenously, 0.25 grm. in 10 c.c. saline containing 1 grm. of glucose. 

PHARMA( OLOCJY OF Si LPIU R 

Externally . — When applied to the whole skin pure sulphur 
has no effect, but if it be mixed with any greasy substance 
(sebaceous secretion), some of it is converted into sulphide 
which acts as a mild irritant, causing dilatation of vessels 
and in delicate skins, sometimes even severe dermatitis. 
Sulphide being a parasiticide, sulphur rapidly causes death 
of the itch insect when applied locall 3 ^ When 'it is brought 
into contact with open wound, more sulphide is formed 
which causes more severe irritation to raw surfaces, and 
sometimes destruction of tissues. 

Internally. Gastro-intestinal tract. — Being insoluble in 
the fluids of the mouth, sulphur has no taste, neither does it 
undergo any change in the stomach. When however it 
reaches the small intestine, it comes in contact with the alka- 
line bile, and a small portion being converted into an alkaline 
sulphide, is absorbed as such, but the greater portion passes 
unchanged through the bowels and is excreted with the 
fjeces. The amount absorbed depends upon the preparation 
used and Buchheim has shown that as much as 4() p.c. of the 
finely divided precipitated sulphur can be detected in the 
urine, but only 15 p.c. of sublimed sulphur is eliminated in 
this way. In the intestine sulphur acts as a mild laxative^ 
causing soft motions without any colic due to sulphides 
which act as mild stimulants to peristalsis. Some siiljiluiret- 
ted hydrogen is generated in tlie bowels which also stimu- 
lates peristalsis, but this gas forms the chief objection to its 
use, as the smell is very offensive. 

Remote effects. — It is absorbed into the blood as sul- 
phides and sulphuretted hydrogen which is a powerful poison, 
first reducing and then decomposing luemoglobin, giving 
•rise to marked cyanosis with coma sind muscular weakness. 
But sulphur is never used in sufficiently large doses to pro- 
duce these remote effects, but it is probable that many of the 
obscure nervous symptoms that accompany certain forms of 
diyspei>sia and constipation, are due to the development of 
sulphuretted hydrogen gas in the bowel and its subsequent 
absorption into the blood. 

Excretion. — Sulphur is excreted chiefly as sulphates by 
the urine, and as sulphuretted hydrogen by the lungs, sweat 
and milk. It gives an offensive smell to the breath, and 
blackens silver ornaments worn next the skin. 

Therapeutics of Sulphur 

JErfernaKi/.— Sulphur is largely used to disinfect infected 
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rooms. For this purpose about a pound of sulphur is broken 
and moistened with methylated spirit and allowed to burn 
in a vessel. The active agent is SO 2 gas, which by acting 
as a reducing agent acts as a powerful disinfectant. About 
two pounds when burnt will give off* over 2 p.c. of gas to 
the atmosphere of the room and will disinfect a room of 
1000 cubic feet. 

It is chiefly used in the treatment of scabies and itch. 
If thoroughly applied it is certain in its effects and provided 
the strength is properly adjusted to the condition of the 
patient’s skin no undue irritation is caused. The gritty 
sublimed sulphur is better as it mechanically opens up the 
burrows and brings the drug into closer contact with the 
acarus, the eggs and embryos of which lie beneath the super- 
flcial layers of the epidermis. On account of the irritation 
and disagreeable smell some use storax or balsam of Peru in 
the treatment of this disease. 

If scabies be complicated by eczema and impetigo, the 
best preparation to use is Unguentum Sulphuris Co., B.P.C. 
This ointment accompanied by the use of w^arm bath, is 
applied twice daily, and cures in three days. 

For the cure of acne, a lotion consisting of sulphur 1 dr., 
glycerin 1 oz. in 10 oz. of rose water should be substituted 
for the ointment which is a very unsightly application to 
the face. Great relief is often obtained in rheumatism and 
sciatica by rubbing the affected limbs w ith sulphur and then 
applying flannel bandages. 

Internally , — Sulphur is largely used as a laxative, and as 
it causes soft motions Avithout any pain it is specially used 
in hemorrhoids and fissures of the anus, in Avhich case it 
not only acts as a piirgath e, but it has also a direct soothing 
effect on the hemorrhoidal A essels. Equal parts of the 
confections of senna and sulphur is a favourite prescription. 
Too long use of this drug leads to dyspe])sia and catarrh of 
the bowels. It is given in plumbism to prcA-ent reabsorp- 
tion of lead from the intestines. In the form of Chelsea 
Pensioner it is a favourite remedy in chronic rheumatism 
and gout. It is used in many chronic skin diseases, as. 
psoriasis, impetigo, eczema and acne, but it is doubtful 
wdiether it does any good. Sulphur dissolved in olive oil and 
given intramuscularly has been recommended in arthritis 
deformans and chronic rheumatic polyarthritis. 

POTASSA SIJJLPIIIIUATA 

Suli)hurated Potash 

Syn.— Liver of Sulphur. 

Soaroe.— It is a mixture of salts of potassium, chiefly sulphides. 
Obtained by heating together sublimed sulphur 500 gins, and carbo- 
nate of potash 1000 gms. Contains 43.5 p.c. of total sulphur. 
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Characters.— Solid fragments, externally greenish-yellow, inter- 
nally pale liver-brown, rapidly changing to greenish-yellow on 
exposure to air; odour of hydrogen sulphide. Taste, alkaline, acrid. 
Soluble in Avater. 

NON-OFFiriAL PUKrAKATION 

1. Calx Sulphur at a. —A greyish-wliiti^ powtU-i’ with a smell of liydrogcn 
sulphide. Dose.—V* to 1 gr. or 0.015 to 0.00 grin. 

PHARMAC OLOtJY OF ALKALIXK 8l I.PII IDKvS 

Externally.— Both sulphurated lime and suljihurated 
potash are irritants and ])arasiticides. Sulphides, specially 
of calcium and barium are valuable depilatories. 

fnf ernally.— Tho alkaline sulphides are easily decomposed 
in the stomach into sulphuretted hydrogen to Avhich they owe 
their virtues. In the stomach they act as local irritants, and 
in the intestine stimulate peristalsis and act as purgatives. 
The gas however gives rise to disagreeable eructations. In 
small doses they merely cause a sensation of warmth in the 
epigastrium and determine gentle relaxation of the bowels. 

The sulphides added to drawn blood nMliiee oxyluTmoglo- 
bin, making the blood dark venous colour, and at the same 
time form a combination with luemoglobin. This compound 
is not formed in the blood of the living animal. 

Tiikuapfutk s OF Alkaline Bi lphioks 

Externally . — ITnguentum Potassic SulphurataL R.P.(\(1 in 
80 with hard and soft parallin) maybe used as a substitute 
for sulphur ointment in the treatment of scabies, but a better 
preparation is Lotio Calcis Sulphuratte or Vleminckx’ 
solution (slaked lime I, sublimed sulphur I, water to 20, boil 
till sulphur is dissolved), Avhich will cure the disease in half 
an hour. 

In the form of a bath (I oz, to 30 gals, of Avater) sulphurat- 
ed potash is used in chronic rheumatic arthritis and myalgia, 
chronic nervous diseases, and in chronic metallic poisoning. 
Sulphide baths Avith the internal administration of mercury 
constitute the celebrated Aix treatment for syphilis. 

Internally . — The natural sulphurous Avaters are specially 
useful in follicular pharyngitis and are much resorted to by 
public singers in Europe. Sulphides are used to arrest and 
prevent suppuration, specially in the treatment of boils, car- 
buncles and scrofulous glands. 

ICIITIIAHMOI. 

Ichthammol 

Syn.— Ammonium Ichthosulphonate. Ichthyol. 

Source.— Consists of the ammonium salts of the sulphonic acids of an oily 
substance, prepared from a bituminous schist, together with ammonium sulphate 
and water. Contains not less than 10.5 p.c. w/w of organically combined sulphur. 

Characters.— An almost black, viscid liquid. Soluble in water, partly in alcohol 
<90 p.c.), miscible with glycerin and with fixed oils. 

B.P. Dose.— 5 to 10 grs. or 0.8 to 0.0 grm 
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Nux-OFFit:iAL Preparations 

1. Ichthammol Collodion.— 1 in 8 of collo<lion. For arni erysipelas. 

2. Pasta Ichthammol.— Ichthammol 10, gelatin 10, glycerin fjO, water 20. Dries 
quickly and is easily washed off. 

li. Ichthalbin. Syn . — lehthosa/phol Profeinafe.—A ta.steless, odourless brown 
pnwdei-. A combination of ic.hthammol and albumen. Iri eczema and nervous 
intestinal affections. Uose.—^ii to 10 grs. or 0.05 to 1 grin. 

PlIAiniAt OLOOY AND ThEUAPKI TK S 

Ichthammol coiitaius a high percentage of sulphur, and 
possesses antiseptic and antiparasitic properties. As an 
antiseptic it is less powerful than phenol. It is a mild 
astringent to mucous surface and exposed tissue. Diluted 
Avith glycerin (1 in S) it is extensively used as an emollient 
and demulcent application. An ointment (5 p.c. with lano- 
line), alone or comhined with zinc oxide forms an excellent 
application in obstinate cases of ulcerative blepharitis; 
and a p.c. ointment is used for wounds and burns of 
the tirst degree. A stronger ointment gives good results 
in erysipelas. It forms a valuable application in mumps 
and various skin diseases. To aid absorption of inliammatory 
products it is used in gymecological practice as tampons with 
glycerin (♦*), 10 or 20 p.c.). 

In conjunction with conium (])age 240) it forms a valuable 
application in luemorrlioids, either in the form of a 
suppository (3 grs. in each) or as an ointment. 

It has been used internally as an intestinal antiseptic^ 
and in rheumatism and other skin alVections. 


GROUP XX 


NUTRIENTS 

Vitamins, Irradiated Ergosterol, Yeast, Cod-liver Oil, Sucrose, Lactose, 
Glucose, Dextrose, Lsevulose, Gelatin, Lecithin 

XlTAMl^S 


Obsorvjitioii.^ injulo by Funk and otiior.s show that in addition to 
tho diff’orent proximate principles, there are certain accessory 
materials that are necessary either liecanse they play an important 
role in the .synthesis of the body, or intiuence in some indirect way 
the normal direction and cliaracter of the metaholisin. It has been 
shown that polyneuritis is caused by a diet exclusively of polished 
rice. /.e.. rice from which the outer layers of the grain have been 
removed. If Iiowever the ])olishings are restored to tho diet, the 
condition disappears. It Is believed that the polishings contain .some 
material essential to the body metabolism. They are as a rule present 
in raw food and are deficient in cooked food. Certain foods manage 
to retain their vitamins to some extent even after cooking. 

These accessory substances are essential to the normal growth and 
health. The part they play in the metabolism is not clearly under- 
stood and since very minute quantities are required for the main- 
tenance of health, it has been suggested that they stimulate the pro- 
duction of Iiormones and are not directly concerned in the nutrition 
of body cells or the general growth of the organism. 
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Vitanilns exist in the foods in very minute quantities, and a vitamin 
free diet gives rise to certain diseases, generally known as deficiency 
diseases, and may even cause death. Rickets, pellagra, scurvy, beri- 
beri, xerophthalmia or keratomalacia, osteomalacia are some of the 
diseases caused by the lack of vitamins in the food. (Jreen vegetables 
and fruits are rich in vitamins, and both man and animals obtain their 
vitamins from these sources. Vitamins are produced only in plants 
from which they pass directly with vegetable foods, and indirectly 
with animal foods, into the system. 

Drummond has shown that the whole fat-soluble vitamins are 
contained in the 1 p.c. of the non-saponitiable matter in cod-liver oil. 
Half of this active residue is cholesterol and is inactive. Fractional 
distillation of the remainder under low pressure shows that the whole 
of the active portion is contained in the fraction boiling between 180“ 
to 200® C. This active fraction consists very largely of an iinsaturated 
alcohol, and contains only the elements carbon, hydrogen and oxygen. 

Vitamins have been class itied into 

(а) Growth Promoting Vitamin, or Fat-soluble A 

(б) Antineuritic Vitamin, or Water-sol able 

(c) Antiscorbutic Vitamin, or Water-soluble C 

{d) Antirachitic Vitumin, or Fat-soluble D 

(e) Anti-sterility Vitamin, or Fat-soluble K 

(f) Pellagra J^reventive Vitamin, or Vitamin B., or (i. 

(a) Growth Promotiiiff Vitamin, or Fat-soluble yl. — The deiiciency 
of this vitamin retards growth and lowers resistance, either local or 
general, to bacterial infection, causes xerophthalmia or inliammation 
of the eye and night blindne.ss, and increases susceptibility to 
various lung, skin and other inflections. Its absence also causes para- 
lysis of various types from demyelination of the spinal cord ; and 
Mellanby has suggested that the paralysis associated with famine, 
e.g. convulsive ergotism, may be the result of the absence of this 
vitamin. Mellanby has further shown that its deiiciency causes pyor- 
rhoea alveolaris in dogs. It has however been shown recently that the 
deftcieny of this vitamin does not appreciably lower the incidence of 
common cold and related catarrhal conditions, nor does it modify in 
any apparent manner tlie outcome or course of pneumonia, and there 
is reason to doid)t its value in lessening tlie risk of sepsis and other 
complications in child-birth (Drummond). Any effect which may 
follow its use i.s possibly indirect, due to general improveanent of 
health and vigour. Its relation to the formation of urinary calculi 
was studied by .Mcrarrison, wlio observed that a deiiciency of this 
vitamin and of phosphates in the diet together with the presence of 
excess of calcium and some itnknown toxic substances found in cer- 
tain cereals encouraged the formation of stones so common in certain 
parts of India. . 

Vitamin A is closely related to carotene which is converted into it 
in the body. In fact it is considered as the degradation product of the 

S lant pigment carotene produced in the liver from lipochrome. It is 
owever interesting to note that cod-liver oil, though rich in this 
vitamin, contains none of this pigment. Pure carotene has been 
adopted as the standard of vitamin A activity ; 0.001 mgrm. being 
designated as vitamin A unit. 

The main sources of this vitamin are (a) certain fats of animal or 
vegetable origin ; (6) chlorophyll in green vegetables. It is preserved 
in these vegetables even when dried. It is found in abundance in 
cream, butter, beef fat, cod-liver oil, halibut liver oil and other fish 
oils, mammalian liver and yolk of eggs. Milk does not lose this 
vitamin by boiling or pasteurising, but when evaporated by vacuum 
pr aeration methods it is destroyed. Vegetable oils contain very 
little vitamin A. 

(6) Antineuritic Vitumin, or Vitamin B Complex. — Vitamin Bis now 
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considered to contain six separate entities of which the important 
ones are antineiiritic vitamin (Bi) and pellagra preventive vitamin 
(Bj or G). Crystalline vitamin B, has been isolated in the form of 
torulin from yeast and orizanin from rice polishings, both being 
identical in chemical, physical and biological properties. Kuhn an<l 
his colleagues have isolated from yeast a blue fluorescent substance 
Avhich they named thiochrome. For standardisation, 10 mg. of a 
concentrate prepared from rice polishings have been designated as 
one International unit. One of the chief effects of partial deficiency 
of this vitamin is the production of intestinal stasis, resulting in the 
retention in the bowels of the putrid food residue and absorption of 
the jjroducts of putrefaction. Its absence in the food causes beri-beri 
in man and analogous disease in animals. This assertion has of late 
been challenged by Drummond and Woollard who hold that the 
symptoms of polyneuritis are really due not to the absence of vitamin 
Bi but to partial starvation as a result of loss of appetite which is 
characteristic of the absence of this vitamin. 

It is found to some extent in all natural food-stnfts, specially in the 
green and outer layers of cereals and legumes, in yeast and nuts. It 
is also present in tomatoes, oranges, green leaves, fish, meat, eggs 
and inilu. It is absent in white bread but present in whole-meal 
bread. Marmite is a valuable source of vitamin B and is used in the 
treatment of pernicious amemia. It is probable that the large propor- 
tion of chronic disorders of the alimentary tract are really due to the 
deficiency of this vitamin in the diet. 

The antineiiritic vitamin is slightly affected by high temperatures. 
It is liowever less stalile than vitamin A, although it withstands boil- 
ing for a short time and is destroyed slowly in acid or neutral solu- 
tion even when subjected to a high temperature. It is probable that 
it also contains a growth-promoting factor. 

(c) Aiitiscorhidic Vitamin^ or Wafer-soluble C. — This is necessary 
for the prevention of scurvy and is found in fresh vegetable and 
animal food. It has been isolated in a crystalline form which has been 
named hejcnrouic or ascorbic acidy originally found in the cortex of the 
suprarenal gland. Its richest sources are cabbages, turnips, lemons, 
oranges and lomatoes. .Milk and meat possess a definite but low 
anti.sc’orbiitic value. The antiscorbutic vitamin differs from the anti- 
neuritic one in its distribution and properties, as well as in the nature 
of its influence on nutrition. This vitamin is h^ss widespread and is 
more sensitive to heat and drying than the antineiiritic one. Tinned 
foods which have been raised to a temperature of 120'(\ lose their 
antiscorbutic properties. It has also been shown tJiat although dried 
pulses contain no antiscorbutic principles while still dry, the antiscor- 
butic elements develop in 48 hours if they are moistened, kept warm 
and allowed to germinate. All dry foodstuffs are deficient in anti- 
.scorbutic vitamin. The tissues of fresh vegetables dried at a low tem- 
perature, or their expressed juices preserved in the cold rapidly lose 
their antiscorbutic ])ropeity. 

(d) Antirachitic V it a min, or Fat-soluble D. — McCollum has pointed 
out that this vitamin, which was considered the same as the fat- 
soluble A factor; is a separate entity. It can be produced by the 
exposure of ergosterol to ultra-violet light and is now obtainable in 
pure form as white needle-like crystals, which has been named 
calciferoL Webster and Rosenheim have pointed out that ergosUroU 
a highly un.satiirated sterol, is the direct precursor of vitamin D a;n(i 
that this substance is transformed into vitamin I), when the skin is 
exposed to direct sunlight. Moreover Steenbock and Drummond have 
shown that substances which were previously inert become activated 
and possess antirachitic virtue when exposed to ultra-violet rays. 
Vitamin D is more resistant to heat and oxidation than vitamin A. 

Deficiency of this vitamin retards absorption of calcium from the 
intestine and thus causes rickets. In fact even when the calcium- 
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phosphate ratio in the food is normal, deficiency of vitamin 1) results 
in imperfect formation of bone and teeth which are rectified by the 
supply of this vitamin. 

Cod-liver and halibut-liver oils contain vitamin 1) in ver>^ large 
amounts. Butter fat has a much greater effect on xerophthalmia than 
cod-liver oil, whilst the antirachitic power of cod-liver oil is far 
superior to butter fat. The antirachitic property of cow ’s milk can be 
increased by exposing the cow' to sunlight, but tlie growth promoting 
property remains the same. 

(c) Anti-steriUtij Vita min, or Vitamin Kvans lias showMi that 
there is a third fat-soluble factor necessary for reproduction. Absence 
of this vitamin in the food causes death of the products of conception 
These observations were made on female rats and recently it has been 
reported that administration of wheat-germ oil to w omen with history 
of sterility or repeated abortion caused them to conceive and give 
birth to normal living children * It is present in most animal tissues 
but not to a high degree and is not present in cod-liver oil. Milk 
fat contains very little of this vitamin. It is found in abundance 
in the embryos of seeds and green yegetablt^s. chiefly lettuce, alfalfa, 
peas, oats, corns and wheat-germ oil. 

(/*) Pellfifjrn Prerentire Vitamin. Vitamin 7^, or (i. — 'Phis is 
vitamin ^-p of (loldberger. Animals deprived of this vitamin show' 
retardation of growTh and a group of symptoms resembling pellagra. 
Although it is generally admitted that pellagra in man is due to faulty 
diet, there are strong indications that several factors may. jointly operate 
to produce the condition, and one of these is vitamin B.., or (J. In fact 
Aykroid has pointed out that although rice, millet and maize are 
deficient in vitamin B..,, human pellagra is associated w ith the con- 
sumption of maize only. It is believe<l that vitamin B,, is related to 
the anti-aniemic factor containe<l in the liver. 

Vitamin Preparations 

Irradiated Ergosterol, Cod-liver Oil, Halibut-liver Oil, Yeast 

LIQUOR £R€ii0^iT£K0LI.S IKRAOIATI 

Solution of Irradiated Ergosterol 

Syn. — Viosterol; Radiostol. 

Source. — It is a solution in oil of an antirachitic principle, probably 
identical wdth the vitamin 1) contained in c.od-liver oil. (V)ntains 
3000 units of antirachitic activity in 1 ti. Prepared by submitting a 
solution of purified ergosterol in' a suitable solvent to the action of 
ultra-violet radiation from a mercury vapour lamp, or from some other 
suitable source for a limited period of time, and dissolving the whole 
product in some vegetable oil (arachisoil). 

The International Tnit of vitamin \ ) is the antirachitic activity of 
O.OOl grin, of standard solution prepared by the British Medical 
Research Council. 1 mgrm. of pure Calciferol has an antirachitic 
activity of 4-0,()00 Cnits. 

B.P. Dose.—Prophylatic for an infant, 1000 to 3000 Units (0.3 to 
1 mil or 6 to 15 ms.) daily. Cnratire daily dose for an infant. 5000 
to 10,000 Units (1,5 to 3 mils or 25 to 50 ms.). 

Pharmacology and Tukrapei tics 

The utility of yitarain D has been fully discussed. Irra- 
diated ergosterol is rich in vitamin 1) and possesses anti- 
rachitic property of great power. It helps absorption of 
calcium and therefore its use should be supplemented by 

♦ British Medical Joumal, April 18, 1930 
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the use of that element. Apart from its use in rickets, it ie 
of great value in helping development of bones and checking 
caries of tooth, both as a prophylactic and also as a curative 
agent, which Mellanby has shown to be due to deficiency 
of vitamin D. 

In animals large doses cause deposits of calcium in the 
vessels, heart, stomach, colon, kidneys, and lungs, and help 
formation of calcium phosphate calculi. Toxic symptoms 
are nausea, vomiting, diarrham, loss of weight, malnutrition,, 
fever and even nephritis. Spleen and the thymus are 
atrophied, the animal loses weight rapidly and finally dies. 

€>LEIM MORRHITAE: 

Cod-liver Oil 

Syn.~(fi<Miin .Toforis Asolli. 

Syn. LY,—Maclier teU hong. Machli ka feh Hind. 

Source.— The oil extracted from the fresh liver of tlic cod, Gadus 
morrhtift, and from which solid fat has been separated by filtration 
at about O^C. 

Characters. - I’ale yellow, with a slight fishy but not rancid odour. 
Sp. gr. 0.022 to 0.920. iSo/a^/bf/y.—Keadily in ether and chloroform,, 
and slightly in alcohol (00 p.c.). 

Composition.— 'Phe chief constituents are Vitamiths A and 2), also 
(1) Jecolein and thernpin, the glycerides of unsatnrated acids. (2) 
PalmUin 4- p.c. Free fatttj acids (oleic, palmitic, stearic). (4-) 
Traces of cholesterol and bile acids, (5) 'Prace of iodine,, bromine^ 
sodium^ calcium^ potassiinn, iron„ phosphorus in organic combina- 
tions. (0) Sev(‘ral alkaloids such as morrnuine, aselline. (7) Resinous 
matter, (8) Colonring matter, 

B.P. Dose.— 30 to 1*20 ms. or 2 to 8 mils. 

OfFK ' l AL PkEFAK ATI ( >N 

1. Extractum Malti cum Oleo Morrhuse.— Con tain. s about 36 ms. of 
cod-liver oil in 240 ms. B.P. Dose.— 60 to 240 ms. or 4 to 16 mils. 

N ON -O F Fll ’ l A L P RK FAR AT ION S 

1. Emulsio Olei Morrhuao, B.P.C.— (’od liver oil 50: acacia powder 12*/* ; traga- 
cantli powder 0*0 ; elixir of i^aceharin 0*2 : eliloroform 0 2 ; water to 100. Dose.— 2 to 
8 drs. or 8 to 30 mil.s. 

2. Emulsio Olei Morrhuie cum Hypophosph., B.P.C.- (’ontalns 50 p.c. cod-liver 
oil. Being free from sugar i.s suitable for diabetic patients. Dose.— 2 to 8 drs. 
or 8 to 30 mils. 

3. Ostelin.— A glycerin suspen.sion of irradiated ergosterol: contains 5000 
International units of vitamin D per mil in easily assimilable form. Powerful 
antirachitic; 4 drop.s e(iual to 1. dr. of cod-liver oil. Fseful in all conditions 
where cod-liver oil is indicated. Miscible with water. 

4. Sodium Morrhuate. -Sodium salts of the unsatnrated fatty acids of cod- 
liver oil after extraction by ether. Used in tubervnloi^is and leprosy. Dose.— ^h 
to b c.c. of a 5 p.c. solution subcutaneously, 2 to 3 times a week until febrile 
reaction occurs. 


PUAUMACOLOISY 

Ejeiernalhj. — Cod-liver oil is a bland iinirritating oil freely 
absorbed through the skin. 

Internally. Gastro-intestinal traqt.— On account of ita 
fishy, unpleasant smell, many patients cannot retain it, and 

36 
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with some it causes indigestion. In largo doses, it may 
cause diarrhoea, the oil being expelled in the stools. Cod- 
liver oil is more rapidly absorbed than other oils, fats, butter, 
ghee, etc. It is also better digested, because the free acids 
it contains facilitate its emulsilication and saponification by 
its admixture with the alkaline secretions of the pancreas, 
the intestinal glands and bile. Along with the cod-liver oil, 
other oils and nitrogenous elements of the food are helped in 
their digestion, and are also better absorbed by the lacteals. 
But the value of cod-liver oil depends upon the fact 
that the liver decomposes fats and yields to the blood 
^‘unsaturated^' fatty acids which are capable of exerting 
ohemical action more markedly. An increase in the amount 
of these acids tends to disintegrate the tubercle bacillus. 

Tissues and metabolism.— Cod-liver oil is not only 
quickly absorbed and readily assimilated, but enters into 
permanent combination with the body cells yielding energy 
to them. It is therefore a food ; a tablespoonful yielding 
about 130 calories. Iodine, bromine, phosphorus, etc., 
perform their share when administration is continued for a 
long period. But the specific action of cod-liver oil depends 
upon the unsaturated fatty acids which serve the immediate 
needs in the production of energy ; the saturated acids are 
stored in the nature of a reserve. It also oxidises readily in 
the tissues, checks the wastage of other nitrogenous ele- 
ments and promotes healthy cell formation and increases 
body weight. The value of cod-liver oil is really due to the 
presence of vitamins A and 1) which are essential for the 
nutrition and growth of young animals, and for correcting 
improper balance of calcium and phosphorus intake. Moreover 
the presence of unsaturated fatty acids and vitamin D helps 
absorption of calcium {sec page 9o). The true vitamin factor 
is contained in the 1 p.c. of the nonsaponihable matter 
contained in the oil. 

The superiority of cod-liver oil over other oils depends 
chiefly upon (1) rapid absorption, (2) quick assimilation, (3) 
ready oxidation, (4) higher nutritive value, (5) high vitamin 
content, and ((>) its i)owerful effect on cell-growth and 
metabolism. Therefore many morbid conditions of the 
system due to faulty assimilation and defective oxidation are 
slowly removed by it. 

Elimination. — It is mostly absorbed, a little is expelled 
in the ffeces. Some of the acid ingredients escaping through 
the skin may produce a sort of acne. 

Tueuapeutics 

Externally, ^It the oil is not retained, or creates indiges- 
tion or diarrhoea, inunction is a good method for introducing 
it into the system. Wasting diseases of children are 
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specially benelited by this method, the only drawback being 
its objectionable odour. 

Intcrnalhj.— It is of signal service in all sorts of 
chronic wasting disease dependent on malnutrition and mal- 
assimilation, especially so in scrofulous disease in its various 
forms, and phthisis, caries of bones, chronic joint disease, e,g, 
rheumatic or scrofulous arthritis, long-continued suppuration, 
chronic bronchitis, general debility due to under-feeding, 
exhaustion, overwork, etc. Convalescence from acute illness, 
e,(j. pneumonia, etc., are benelited under its course. As a 
nourishcr and restorer of nerve-cells, it is of great value in 
old age, debility or exhaustion. 

Being rich in vitamins A and 1), it is pre-eminently suited 
for promoting growth and nutrition, and preventing rickets 
and defective calcilication of teeth. As it contains iodine 
(0.0001 p.c.) its use has been suggested in the treatment of 
goitre, wliich is supposed to be due to deliciency of iodine 
in the food. 

Sodium morrhuate is used as a sclerosing agent in the 
treatment of varicose veins, hydrocele and varicocele. For 
varicose veins ^ to 1 c.c. of a 5 p.c. solution is injected at 
each puncture, and a total of 5 c.c. is given spread over 
a fortnight. i\)r hydrocele the sac is w^ashed out with 
sterile water after the liuid has been aspirated, and 4 to 5 
c.c. of a 5 p.c. solution is injected through the canula, the 
puncture closed with collodion and the scrotum massaged 
for a few minutes. A second tapping and injection is 
necessary, after Avhich the scrotum becomes normal within 
three months. 

Contra-indications. — Indigestion, nausea, vomiting, eruc- 
tation, diarrluea, gastric catarrh, high temperature, severe 
luemoptysis, contra-indicate its use. 

Mode of administration.— It should be commenced with 
small doses, say 1 dr. and gradually increased to 4 drs., and 
given after food twice or thrice daily. In the beginning, 
say for one week, it is a good plan to give only one dose a 
day preferably after dinner. 

Brown oil is superior to pale oil because it contains more 
fatty acids but its disagreeable smell and taste are a draw- 
back. Children generally can take it better, or soon get 
accustomed to its taste, but in the majority of cases a 
pleasant combination becomes necessary. Saponiheation 
should be avoided on account of the chemical changes that 
would occur with the fatty acids contained in the form of 
glycerides. In fact the great point is to preserve these acids 
absolutely unchanged. Hence, emulsification, as in Emulsio 
Olei Morrhufip, B. P. C. is to be recommended. It can be 
extemporaneously emulsified by gum acacia or tragacanth, 
sweetened with glycerin and flavoured by lemon. It can 
also be given in flexible capsules, mixed with isinglass 
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jelly, or still better with extract of malt. Some patients- 
prefer to take it on milk, coffee, wine or orange juice. A 
pinch of salt placed on the tongue, a cut lemon sucked, 
a piece of fresh ginger well chewed, and some of the juice 
swallowed before and after the dose, effectively remove the 
nauseous taste in many instances. To help its emulsification 
as well as to stimulate the pancreatic secretion, purified 
ether (10 to 20 ms.) is sometimes combined with it. 

Halibut-liver Oil.— The oil expressed from the liver of halibut 
(Hippoglossus hippoplossua liunneiis), (^outains high concentrations of 
.vitamins A and I>. The vitamin A content as ineasiired by the blue 
unit test is fifty times jrreater tlian cod-liver oil, while the vitamin 1> 
content is several times greater than that of cod-liver oil. Largely 
used in place of cod-liver oil and is free from any strong and iinphni- 
sant taste. Two to three drops proride the ritnmin epuiraleut of a 
teaspoanful of cod-liver oil. 

€£R£TI2I$IAK F£R]»I£XTI:M 

Yeast. (Ao/ officini) 

Syn.— Faex Medicmalis. Beer Yeast. Sacrharomyees rorevisiae. 

Characters.— A visfdd, frothy liquid, having a peculiar odour and hitter taste. 

Composition.— Several enzyme.s: (1) Zt/mnsf\ which decomposes monosac- 
charides into alcohol and Coa; (2j Inrertaae, which inverts supar ; (.‘3) Malfase, 
converts maltose into dextrose ; and (4) Entlofri/p/aAp, a proteolytic enzyme. Fats, 
ergosterol, various carbohydrates, and various proportions of proteins combined 
with nucleic acid forming nucleins and nucleo-proteins. (5) Watpr-soluhle vitamin 
B complex. 

Of compressed yeast, Vito Vs oz. or 8 to 10 grms. ; of dried j^east, Va to I 
dr. or 2 to 4 grm.^. 

Non-official Preparation 

1. Naclein. Obtained from yeast. A combination of nucleinic 

acid with albuminates and carbohydrates. Dosp.—\b grs. several times daily'. 
Recommended \n tubercle^ cancpr and various sppfic(emic conditions. Its value is 
doubtful. Tablets. -1 gr. 

Pharmacology and TiiERAPErTics 

Yeast soap or yeast combined with ichthyol and salicylic acid is 
useful in acne and dermatitis. 

The action of yeast is that of nuclein and it is both a leucocyte- 
stimulant and bactericide. Jt is credited with some power to neutra- 
lise toxins present in the blood. Both hrewer^s and compressed yeast 
are gastro-intestinal antiseptics, increase intestinal peristalsis, clear 
the tongue and aid in combating streptococcic and staphylococcic 
infections. In addition to nitdein, yeast contains many emymes^ and it 
gives rise to many other products, partly as a result of fermentation 
and partly by its action upon the metabolism of liver cells, and is 
supposed to diminish sugar indiahete.s. It lias been recommended in 
the treatment of farnnculosis (both by month and locally), gastro- 
enteritis, and constipation. Being rich in nuthmiritic vitamin it is 
used in beri-beri. Yeast may used either with meals or on an 
empty stomach, suspended in water or orange juice. The yeast cake 
may be used in solution in w^ater ; the dose being half to one-third 
of a cake. It may also be administered either in the crude form as 
obtained from the brewers, or ns Mannite. Because of the presence 
of ergosterol, yeast when irradiated with ultra-violet light, acquires^ 
anti-rachitic properties owing to the conversion of ergosterol intO'^ 
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-vitamin I). Recently the use of marmite has been extolled in the 
treatment of macrocytic anaemia, specially the ana 3 mia of pregnancy. 
Since dried yeast, or watery extract of yeast, is therapeutically 
inactive as a source of extrinsic factor, but autolysed yeast products 
are active, it has been suggested that the anti-anajinic factor is manu- 
factured during the process of autolysis which is possibly a protein 
'breakdown product of the nature of a polypeptide. 

HMJCUOHVM 

Sucrose 

Syn.— Sacchariim Purilicatuin ; Relined Sugar ; Cane Sugar. 

Syn. I. V. (Unui^ Heng. 

Source.— Obtained from tlie juice of the suyar-caite^ or of the 
stujar-heef* 

Characters.— Colourless crystals or crystalline masses, or a white 
powder ; no odour ; taste, sweet. Readily soluble in water forming a 
clear, colourless and odourless syrup. 

Enters into. -'riu* preparation of ail syrups. 

A(’ti()N and Uses 

Sugar is a food, and tends to produce fat and to maintain 
body-heat and is used in wasting iliseases. It is a demulcent 
and preservative, and may be given in irritant poisoning, 
but it is mostly used as a basis of various refrigerant 
beverages and sherbets. In the form of syrup it is added 
to various pharmaceutical preparations to cover the dis- 
agreeable taste of drugs. 

Part of it is decomposed in the gut with the formation of 
acid and gas. It delays digestion and favours development 
of hyperacidity. Sugar is a valuable diuretic and removes 
iedema. In the blood it produces a transitory hyperremia 
by osmosis, and like salts and urea hinders absorption of 
•water from the tubules. 


LACTOSUM 

Lactose. Ci2H220n ,1120 

Syn.— Sacchariim Lactis; Milk Sugar. 

Source.— Obtained from the whey of milk. 

Characters. - A white, crystalline powder. Odourless; taste, faintly 
sweet. Soltihilify.—l in 7 of cold, more in hot water. 

XON-OFFICIAL AND ALLIED PREPARATIONS 

1. Human Milk, Artificial.— Now milk 30, cream PI*, milk sugar 1V«, water 18. 

2. Koumiss, Artificial.— True koumiss as prepared by the Tartars is a 
fermented mare’s milk. Artificial koumiss may be brewed at homo from cow’s 
milk by the following process. Dissolve grape sugar */a oz. in water 4 ozs. and 
yeast 20 grs. in cow’s milk 4 ozs. Pour them into a quart bottle, and fill up with 
milk. Cork and wire it well, and leave it in a cool place with occasional shak- 
ing. 

Koumiss Is an easily assimilable nutritious food and remedy, valuable in the 
icaating disease of the lungs, in which case it can be taken ad lihitum. It is borne 
by stomachs which refuse cod-liver oil. It is also very useful in dgspepsia, 
infantile diarrkma and kidney disease^ 
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3. Kephir.— Is a fermented milk like koumiss, the ferment being a Caucasian- 
mushroom. It can also be made at homo by kephir-fermont, adding a fungus 
which contains yeast and Bacillus acidi lactici. 

4. Somatose.’— Desiccated albumoses. Prepared either from milk oi* meat. 
Greatly assists lactation and when combined with iron as in Ferro-Somatose, is 
useful in chlorosis and anaemia. 

6. Dried Milk.— As a food for infants dried milk has almost entirely super- 
seded “humanised milk.” It is the residue left aftei* the natural moisture in 
milk has been evaporated. When required for use boiled water is added to it. 

Pharmacology and Therapei tics ok Laci'08E 

Internally , — Lactose is a valuable nutrient, and being less 
sweet than cane sugar is largely used. It greatly increases 
the flow of urine and is therefore given in cardiac and renal 
dropsies. It is largely used in humanising cow’s milk for 
infants and because it does not ferment in the stomach it is 
the best sweetening agent in infantile dysjiepsia and irritable 
conditions of the stomach. It is considered to be a physio- 
logical accelerator of labour pains and for this purpose 
doses of 5^ to 7 drs. may be given dissolved in half a pint 
of milk. Sterile milk is used in foreign protein therapy 
intramuscularly (sec Protein Therapy). 

On account of its hardness lactose is used to facilitate 
the minute subdivision of other drugs, or to dilute potent 
substances and bring them up to a uniform standard. 

mixTwtoHvn 

Dextrose. C6 Hi 2 Oe 

Syn.— (irape Sugar. 

Source.— May be prepared from .starch by hydroly.si.s. In white*, 
crystalline or granular powder ; odourless ; taste, sweet. Sofnblp in 
less than 1 part of water, in 50 ])arts of cold alcohol (00 p.c.), in 5 
parts of boiling alcoliol (00 p.c.). 


Li<iuid Glucose 

Syn.— (Jorn Syrup. 

Source. — ^Obtained by the hydrolysis of starch, and consists of a 
mixture of dextrose, malto.se, dextrin ami water. 

Characters.— A colourless, or almost colourless, viscous syrup; 
odourless; taste, sweet. Freely mixes with water forming a clear 
solution ; parti jf soluble in alcohol (00 p.c.). 

Official Pkki»aration 

1. Syrupus Glucosi Liquidi. Stfn.Sprup of (ilncnse, -33-8 p.c. 

Pharmacology and Therapeutics 

Dextrose is rapidly absorbed when administered by the^ 
mouth. Given by the rectum or subcutaneously it doe's not 
raise the sugar in the blood so easily. Thus Hopkins found 
that while dextrose given 2 >er os produced hyperglyctemia 
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in half an hour, it took four and a half hours when given 
subcutaneously in 6 dr. doses. A definite rise of blood-sugar 
occurs when given as rectal injection with saline. It 
undergoes oxidation in the body rapidly, but this depends 
upon the availability of insulin, and in the absence or 
deficiency of insulin it cannot be utilised. 

Given by the mouth it is of great value in nervousness 
and subnormal health in infancy supposed to be due to 
shortage of sugar, in asthmatic attacks of children, and 
malnutrition. Jly sparing the protein from destruction and 
assisting the metabolism of fats, dextrose counteracts acidosis 
or prevents its onset and is used as a preliminary to volatile 
aniesthesia to replenish the carbohydrate reserve and ta 
avoid acidosis and delayed chloroform poisoning. It is given 
intravenously to combat severe toxa‘mias, as for instance 
in pernicious vomiting of pregnancy, urremia, eclampsia^ 
etc. A 5 p.c. solution is approximately isotonic and may be 
used intravenously to increase the volume of blood in the 
treatment of shock following operations, collapse of cholera,, 
and as a circulatory stimulant in acute infectious fevers. 
It is more valuable than the ordinary injection of normal 
saline solution, and may with advantage be combined with 
strophanthin in circulatory failure. Tubes containing glucose 
solutions for intravenous use are available in the following 
strengths, viz,, 12^ p.c., 25 p.c., and 50 p.c., containing 1(1 
to 200 c.c. each. 

By raising the glycogen content it protects the liver 
from damage in poisoning by cinchophen, chloroform,, 
arsphenamine, phosphorus and heavy metals. 

Glucose is a valuable article of diet in enteric fever. It 
is easily absorbed from the rectum better than any other 
food, and is therefore largely used in the treatment of 
gastric ulcer, the patients being given 3 to 1 pints daily of 
saline sugar solutions thus giving the ulcers every chance of 
healing. It is also a valuable means of preventing hypo- 
glycaunia which may follow an overdose of insulin in the 
treatment of diabetes, when it is combined with bicarbonate 
of soda. Similarly when given with insulin it is valuable in 
ketosis or coma of diabetes. Intravenous injection of hyper- 
tonic glucose (25 p.c. is strongly hypertonic) causes 
a temporary reduction in the fluid pressure in the tissues by 
the withdrawal of water and is used in arterial hyperten- 
sion, and to reduce intracranial pressure in meningitis, 
fracture of the skull, etc. The solution should be freshly 
prepared and kept slightly above the body temperature and 
the injection made very slowly. Eecently Shirley Smith 
recommended its use orally with injections of insulin in the 
treatment of cardiac afteetions and angina. 

5 to 10 c.c. of a mixture containing equal parts of 
dextrose 60 p.c. and sodium chloride solution 30 p.c. used at 
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one injection is by some considered as the best treatment 
for varicose veins. The solution should be left in contact 
"with the endothelium for at least 5 minutes with a vein 
occluder, and subsequently strapped with a gauge pad to 
compress the vein. 

LAEVLTiOSl'M 

Lrevulose 

Syn.— Friictosp. 

Source. — Prepared from invert snjjar, or from lionoy. (.^ontains 
Isevulose together with small qaantities of dextrose and water. 

Characters.— A white or cream coloured, liygrqscopic, crystalline 
powder. Odourless; taste, sweet. Frt^ely No/a/>/e in water. 

A( Tl()^" AND Uses 

Lsevulose is more sweet than cane sugar and is more 
easily assimilated. Like other l.^evorotatory carbohydrates 
it is utilised by diabetics and has therefore been used without 
increasing the excretion of sugar. It is largely used in 
wasting diseases, specially tuberculosis and scrofula, when 
ns much as several ounces are taken daily. 

In normal healthy persons all ordinary sugars, glucose, 
etc., when administered raise the concentration of the blood- 
sugar, but not lanvulose, if the liver is healthy. If there- 
fore there is a dehnite lesion in the liver. Ijcvulose acts like 
ordinary sugar, i,e., there is a marked increase of blood- 
sugar. It is therefore used for testing liver function. After a 
fast of 12 hours a dose of 50 grms. is administered dissolved 
in 4 to 5 oz. of water, and the blood- sugar is estimated every 
half hour for two hours. A rise of 0.0.‘> p.c. above the fast- 
ing level indicates hepatic disorder. 

OKLATllWl M 

Gelatin 

Source. — The air-dried product of the action of boiling water on 
such animal tissues as skin, tendons, ligaments, and bones. 

Characters. — In translucent, almost colourless, sheets or shreds. A 
solution in 50 parts of hot water solidifies to a jelly on cooling. In- 
soluble in alcohol (90 p.c.) and in ether. Tannin precipitates it. 

Official Preparation 

1. Oelatinum Zinci. Syn.—lmm\s Faste,-7Anc Oxide 15 p.c., 
Gelatin 15 p.c. 

Uses 

Gelatin is used as a basis for several pharmaceutical 
preparations such as suppositories, pessaries, bougies, discs, 
gelatin capsules, and as a coating for pills. It is largely 
employed in dietary for making jellies, etc. 

It is a powerful protein sparer ; being able to save from 
destruction half its weight of protein, or twice as much as 
is spared by an equal quantity of carbohydrate. One gramme 
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yields about 4.5 calories. It appears that its value as a 
protein sparer has been exaggerated. As it does not contain 
cystin and tryptophan it cannot supply the whole protein 
need of the body. But when given with other foods, special- 
ly with milk it forms a valuable food. 

Gelatin is used internally chiefly for its luemostatic 
effect. Injection into the gluteal region of sterilised solution 
of gelatin in physiological salt solution (1 to 2 p.c.) promotes 
the formation of clot and has been advocated for the treat- 
ment of aneurism and internal htemorrhages to increase the 
coagulability of blood. Tubes of sterile concentratexl saline 
gelatin solution are prepared for the purpose. Particular 
care should bo taken to see that the solution is absolutely 
sterile, as several cases of tetanus are on record, specially 
because some s])ecimens of gelatin contain tetanus spores. 
The treatment however is unreliable and sometimes 
dangerous. For its colloidal value it is often used with saline 
infusions in the treatment of collapse and shock ; but as has 
been pointed out elsewhere {see page 83) it may cause 
dangerous symptoms of anaphylactoid reaction producing 
respiratory distress and cardiac dilatation. 

Medicinally it acts as a luemostatic, due to an admixture 
of lime, 0.6 p.c. in solution. A 5 p.c. to 10 p.c. solution may 
bo locally used in w'ounds, epistaxis, etc. 

LECITHIN 

(Not official) 

Syn.— Ovo-liocithin. 

Source.—lt is a normal constitnent of brain substance and is obtained from 
yolk of egg. In yellowish wax-like substance, insoluble in water. 

Dosp.~}^y mouth, to 8 grs. or 0’2 to 0.5 grin.; hypodermically, to2grs. in 
sterile olive oil. 


X ( )N-( )FFICI AL i*K EPAK AT IONS 

1. Elixir Ovolecithini, B P.C.— Contains 1 gr. of ovolecithin in 1 dr. Dose.— I to 
4 drs. or 4 to 10 mils. 

2. PilalsB Ovolecithini, B.P.C.— Each pill contains Vh grs. lecithin and Vm gr. 
•strychnine hydrochlor. with altha?, liquorice root, gum acacia, alcohol and 
glycerin. Dose.—l to 4 pills. 

PUAR.\IAC OLOGY AND THERAPEUTICS 

Lecithin is broken up by the pancreatic juice into glycerophos- 
phoric acid, fatty acids, and choline. It is used chiefly for its supposed 
action in improving the nutrition of the nervous system. It is also 
stated to increase the number of red blood-corpuscles and to raise 
their haemoglobin content. It increases body-weight and improves 
general nutrition. 
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GROUP XXI 

AliTP:RATlVES IN GOUT 

Gnaiacnm, Colchicom, Ciochopben 


G1 AlACI RKbSIMA 

Guaiacum Jlesiii. (Not official) 

Characters.— In large masses oi* sometimes in roinitled tears, yellowisli-green 
to reddish-brown; brittle; fracture, vitreous. Thin splinters, transparent. 
Powder, greyish but becomes green by exposure to light and air. Odour, on 
wanning somewhat aromatic; taste, slightly acrid. About p.c. in 

alcohol 190 p.c.). 

Composition.— Contains seveial resin acids, (1) a and ^ (Utniatouiv ncida 
(70 p.c.), Gvaiaric and Gnainretir ariiis, and (2) Gmtiac 

Dosp.^b to 15 grs. or 0.5 to 1 grm. 

Non- O l ' F I C I a b P K K l* A K A r I o \ s 

1. Mistura Guaiaci.— Ouaiacum resin 25 gin., sugar 25 gms.. ])owdered traga- 
canth 5 gm., cinnamon water </.s. to KKtO mils. Dose. ->/? to 1 oz. or 15 to 50 mils. 

2. Tinctara Guaiaci Ammoniata. - (luaiaeum resin 2ti0 gms.. oil of nutmeg 5 
mils., oil of lemon 2 mils., strong solution of ammonia 75 mils., alcohol (90 p e. < to 
1000 mils. l>o.'?#».-50 to GO ms. or 2 to 4 mils. 

3. Confectio Guaiaci Co., B.P.C. AV/w Chehen (luaiaeum resin 1, 

rhubarb 2, acid potassium tartrate. 7.5(t, nutmeg 1, all in powder, sublimed 
sulphur 14.50. .Mix together and add grad ua! 1 puri tied honey 74. />r>.sr.— OO to 120 
grs. or 4 to 8 grms. 


AOTtOX AND r^KS 


Guaiacum is rarely used now, althoii^^li in the form of Ghelsea 
Pensioner it is still popular in the treatment of chronic rheumatism 
and gout. It is supposed to he a specific in gout, hut is more useful as a 
propiiylactic in the intervals of gouty attacks. The mixture is more 
popular than the tincture. 


C OliClIICl C OR911 S 

Colcliiciim Conn 

Source. —The fresli conn of f'o/c/z /cum rtuf/rmito/c, collected in early 
summer ; or the same strippt^l of its coats, sliced transversely and 
dried at a temperature not exceeding (55 (’. 

Characters.— /♦Vcn/z conn. 35 mm. long, 25 nnn. broad, eonical, 
holloAved on one side wlu're it has a new conn in process of develop- 
ment, rounded oil the other; outer coat, thin, hrown, numihranous ; 
inner coat, reddish-yellow. Internally whit(‘, solid, yielding bitter 
disagreeable whitish turbid juice. Dried s//cc.s— 2 to 3 inm. thick, 
yellowish at circumference, reniforni, firm, whitish, amylaceous. 
Taste, bitter. No odour. 

Composition.—d) Go/rfr/c/ne, 0.4- p.c. an active alkaloid. (2) Starchy 
gum, sugar, tannin, etc. 

Incompatibles.— Astringents, tincture of iodine, and gnainenin. 

B.P. Bose.— 2 to 6 grs. or 0*12 to 0*3 grm. 

Official Preparation 

1. Extractum Colchici Siccum.— Gontains 1 p.c. colchicine, or 
gr. in 1 gr. B. P. Dose.—] to 1 gr. or 0.015 to 0.06 grm. 
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C Or.CHICI (itKMEN 

Colchicum Seed 

Source. -The dried ripe seeds of Colchicum auiumnale. 

Characters.- 2 to 8 mm. in diameter, sul)glol»ulnr, slijilitly pointed,, 
rough, reddisii-brown, hard, tough, minutely pitted. Endosperm oily. 
Taste, acrid, bitter. No odour. 

Composition — (1) CV)?c//iV*/i?e 0.3 to O.G p.c. (2) A fixed oil. 

B. P. Dose.— 2 to 5 grs. or 0*12 to 0*3 grm. 

Official Preparations 

1. Extractum Colchici Liquidum. Sjfu.— Fluid Extract of Colchi- 
Hfu/.— ( 'ontains 0.3 p.c. w/v of colchicine, or 7*0 gr. in 5 ms. B.P. Dose. 
— 2 to 5 ms. or 0.12 to 0.3 mil. 

2. Tinctura Colchici.— 0.08 p.c. w/v of colchicine, or .,.U Ki - in li> 
ins. B. P. Dose. — 5 to 15 ms. or 0.3 to 1 mil. 

X o N-< ) FFici A L Prep A k ati ons 

1. Colchicina, U.S.P.— Tale yellow, amorx)hons scales, or powder. Dose, 
r.S.P.—^.Wh grm. or Vico gr. 

2. Colchicine Salicylate. Sfpt,— (’oIchhsnl—i\ yellow powder, soluble in 
water. Dose. to ’;;«i gr. or O'OOOo to 0tK)2 grm. 


PhAHMA( OLOdY 

Exferna/li/.— Locally applied to the skin and mucous 
membrane colchicum acts as an irritant, producing redness 
and smarting. Inhaled, its powder causes sneezing and 
watering of the eyes. 

InteinaHy. Gastro-intestinal tract. — (liven by the 
mouth or injected hypodermically colchicine increases the 
gastric and the intestinal secretion, but this eh’ect is not 
observed in every case. In moderate doses it causes purging, 
vomiting and abdominal pain. In large doses it is a power- 
ful gastro-intestinal irritant. These symptoms appear 
several hours after administration even if the dose is large. 
This is probably due to the conversion into oxydicolchicine. 
According to Dixon colchicine acts on the intestine in the 
same way as pilocarjiine and is antagonised by atropine. 
This however does not explain the whole action, c. r/., acute 
inflammatory reactions, which arc really due to the irritant 
action of the drug on the mucous membrane, or as Fuehner 
and Rehbein have pointed out being due to capillary vaso- 
dilatation produced by the drug either directly or through 
excretion. 

Nervous system. —Its action here resembles those of 
heavy metals or some bacterial poison, some however attri- 
bute them to collapse resulting from severe irritant action 
on the alimentary tract. Later there is both motor and 
sensory paralysis, and death takes place from respiratory 
and vaso-motor paralysis. 

Circulation and respiration.— It depresses the circula- 
tion, lowers the blood-pressure and slows the respiration. 
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The pulse becomes feeble, soft and rapid. These effects are 
probably due not so much to the colchicine acting on the 
cardiac and respiratory organs, as to the consequences of 
severe gastro-enteritis. 

Kidneys.— Its action on the kidneys is uncertain. In 
some there is anuria, in others there is an increase of urine. 
The urinary constituents are not affected. 

Acute toxic action.— The chief symptoms are those of gastro- 
intestinal irritation in a grave form. V iolerit hiirning in the throat, 
oesophagus and stomach ; intense thirst ; sev€!»re colic with vomiting 
and purging; the stools being first serous, then slimy and finally 
bloody ; great prostration, rapid, feeble and thre.ady pulse ; cold skin 
bedewed with sweat ; slow and laboured respiration and lastly death 
during collapse from respiratory paralysis ; consciousness not being 
. lost. 

Antidotes.— thue tics, followed by demulcent drinks, as white of 
egg freely diluted with water. Tannic acid is a chemical antidote. 
8tiinulants, tea, and coffee ; morphine hypodermically. 

Chronic toxic action.— Small medicinal doses long continued, bring 
about furred tongue, disagreeable taste, loss of appetite, thirst, 
epigastric pain, flatulence, and diarrhoea. 

Thera PEUTK VS 

Internally . — Striking results follow admiuistration of 
col chicum in acute gout. The severest pain and inllamraa- 
tion are removed in a few hours after 15 to 30 ms. of the 
tincture of colchicum. It succeeds well in first attacks on 
robust patients, but cannot prevent a relapse even if it is 
continued during the interval between the attacks. IIow it 
acts in this disease is not known. Garrod has experimentally 
shown that colchicum can in no way influence the elimination 
of uric acid in gouty people. Besides its specific property 
in gout, colchicum is useful in many other complaints of 
gouty people, such as dysx)epsia, headache, hepatic conges- 
tion, neuralgia, e^. It affords no relief in the chronic gout 
of old debilitated persons. Eheumatism is never benefited. 

Caution. — It should be avoided or given with great 
caution to the weak, the infirm, and those who suffer from 
cardiac weakness, chronic diarrhiea, chronic dysentery or 
colic. 

Prescribing hints. — Colchicum may be administered in 
acute gout in two ways— either in full doses, say 20 to 30 ms. 
of the tincture, repeated every 2, 3 or 4 hours, or in repeat- 
ed small doses, say 10 ms. of the tincture, every 3, 4 or 6 
hours while the pain lasts. It should never be combined 
with acids as they intensify its irritating property, while 
alkalies given with it mitigate the same. Ordinarily the 
tincture is used, but it should be noted that the tincture 
of the seeds is stronger than that of the corm. As it is a 
•cardiac depressant, the bowels must always be kept open 
daring a course of colchicum to prevent accumulation of the 
drug in the system. 
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CINCHOPHKNUM 

Cinchophen 

Syn.— Quinophan ; Atophan; Agotan. 

Source.— It is 2 phenylquinorme-4 carboxylic acid. Prepared by 
the interaction of pyruvic acid and benzylideneaniline. Contains 
not less than 90 p.c. Ct„H, iO,N. 

Characters.— White, or yellowish, powder or crystals ; alinost odour- 
less ; taste, slipfhtly bitter. Inmltihle in water, soluble in about 12(K 
parts of alcohol (95 p.c.), in 100 parts of ether, and in solutions of 
alkali hydroxides, carbonjites and bicarbonates. 

B.P. Dose.— 5 to 16 grs. or 0.3 to 1 grm. 

Pharmacology ayd Tiikrapeitics 

Its action resembles the salicylates, and it is a valuable 
antii)]jretic, analffcsic and antirheumatic. 

In tberapeutic doses, even on a piirin free diet, it in- 
creases the elimination of urates and uric acid and causes 
a fall in the uric acid content of the blood. It does not 
interfere with the uric acid formation excepting eliminating 
it in increasing amount. This eflect continues as long as the 
drug is used. To prevent precipitation of urates, the urine 
should be kept alkaline by the administration of bicarbonate, 
acetate or citrate of potassium and sodium. 

It is eliminated within 3 to 0 hours after ingestion. 

Cinchophen is largely used in rheumatism and gout. In 
acute rheumatic fever it is given in 15 gr. doses 3 or 4 times 
a day. Such large doses do not cause nausea or irritation 
of the kidneys and are better tolerated when given with 
alkalies. In gout its effects are more marked in acute 
attacks, relieving both pain and swelling rapidly. 

For its analgesic effect it is used in sciatica, headaches 
and neuralgias. 

As a rule no untoward effects are noticed even when used 
in large doses. Occasionally vertigo, jaundice, digestive 
f rouble, anorexia, fever and urticarial eruptions may appear. 
Cases of acute yellow atrophy of the liver have been 
recorded due either to individual susceptibility or uninter- 
rupted use for prolonged periods. Albuminuria or any kind 
of nephritis should be regarded as contra-indication. If there 
is nausea or impairment of appetite its use should be 
withheld. 

It should be taken after meals followed by a draught of 
water. Because of the danger of accumulation, the treat- 
ment should not be continuous, but should have periods of 
rest. 

Toxic symptoms — Severe jaundice with tender enlarged liver, 
definite htemorrhagic rash, bilirubin and albumin in the urine, with 
pale stool without any bile were observed in a man who had 118 
grammes in 41 days for chronic rheumatism. Ooagidation time of the 
blood was increased (7 minutes), bleeding time was normal. Daring 
the illness nitrogen excretion was high (15 to 18 grammes daily) 
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showing breakdown of tissue protein. Death from subacute yellow 

atrophy of the liver after 37^ larrs. ill live days have been repu ted by 

Fraser {British Medical Journal^ 29th December, 1934). Toxic symp- 
toms have been observed after doses ranging? from 54 grs. in five 
weeks to 72,00 grs. in four months. 

Treatment.— Stoppage of the drug and administration of dextrose 
60 G. with 20 units of insulin twice a day followed by duodenal 
lavage and administration of magnesium sulpliate. (British Medical 
Journal^ Nov. 14, 1031. Epitome). 


GROUP XXII 

DRUGS ACTING ON METABOLISM 

Metabolism is the sum total of the cdiemical exchanges 
taking place in the tissues through the medium of the blood. 
These exchanges represent two phases, triz. anabolic and 
kataholic. The changes by which the ditterent food materials 
are utilised in the building of the body represent the anabolic 
or constructive phase ; whereas the breaking down process 
by which the waste products are produced with liberation of 
heat and energy represent the kataholic phase. The products 
of oxidation are CO 2 , urea, water, sulphate, etc., and these 
are excreted by the lungs, with urine, fmces and sweat. The 
oxygen taken up by the lungs plays a most important part 
and the physiological oxidation of the body cannot be 
separated from the general metabolic phenomena. 

Metabolism therefore embraces all changes taking place 
in the body, and the most important factors concerned in the 
regulation of metabolism are food, exercise, light and air. 
Normally the anabolic and kataholic x>rocesses are more or 
less balanced ; the income in food being balanced by the 
expenditure of carbon, nitrogen and water in the urine, stool, 
sweat and respiration. 

The term basal metabolism is used to denote the amount 
of potential energy or heat required to maintain the heat of 
the body, activity of the heart, respiratory movements, etc., 
when in complete rest. It is the smallest energy output 
compatible with health. Basal metabolism is in proportion 
to the surface of the skin, and since a tall person has a larger 
skin area, he requires more heat and therefore more food to 
keep the temperature normal. 

Since the body is undergoing constant changes, the 
elements which go to build and maintain the body must per- 
force be subject to similar changes. Rood is therefore 
necessary for growth and to replace the wear and tear of 
the body. The proteins contribute to the formation and 
repair of tissues, regulate the absorption and utilisation of 
oxygen, and play an important part in the chemistry of 
nutrition. They are characterised by the presence of 
nitrogen. If the income of nitrogen received from the protein 
food is equal to the amount of nitrogen eliminated with the 
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different excreta, the body is then said to be in nitrogen 
equilibrium. If less is eliminated, it implies that the body is 
storing protein, whereas if more is excreted then the body 
is losing i^rotein. During the growing period and convales- 
cence, less nitrogen is eliminated to enable the body to build 
up tissue. Under normal conditions our diet is so regulated 
that the nitrogen equilibrium is maintained at a constant 
level. Proteins stimulate metabolism and the specific 
dynamic action is the result of deamination of the amino- 
acid, glycin, etc. 

Carbohydrates and fats play the same role in the body, 
being sources of heat and energy. Pat however may bo 
stored up in the tissue as part of body fat, or may bo 
syntlietised with other substances to form more complex 
constituents of the body, niz. lipoids. Carbohydrate is 
oxidised in the body to supply the necessary heat and is 
stored up as glycogen in the liver and muscles to be doled 
out as sugar according to the requirements of the body for 
use in tissue metabolism. This important function may be 
disorganised through various causes, viz, injury to the 
central nervous system, and over secretion of the adrenals or 
hypophysis, and is regulated by the internal secretion of the 
pancreas. 

The role of vitamins in the general metabolism is now 
widely recognised and diseases like rickets, beri-beri, scurvy 
and pellagra are regarded as the result of metabolic disturb- 
ances caused by deficiency of certain vitamins in the food. 
Tliis has already been discussed .(sec page 557). 

JtforuaHfc nivtalxjlisni . — Since most of the therapeutic 
measures depend for their action on the alteration they 
produce in the inorganic constituents of the body, a know- 
ledge of the metabolism of the inorganic salts is a great help 
to the pharmacologist. Mineral salts form about one- 
twenty fifth part of the whole body. The chief mineral 
elements are calcium, sodium, potassium, magnesium, iron, 
manganese, zinc, co]>pcr, lithium and barium ; phosphorus, 
sulphur, chlorine, silicon, lluorine, etc. Of these calcium, 
sodium, potassium, manganese, iron and copper are the most 
important and are the alkali forming elements ; while phos- 
phorus, sulphur and chlorine are the acid forming ones. 
These salts form an essential part in the composition of 
living matter and maintain a normal composition and 
osmotic pressure in fluids and tissues of the body and play an 
important part in the regulation of the acid-alkali balance 
(see p. 592). Sodium chloride occurs in all the tissues and 
fluids of the body. Since every cell contains phosphorus, it 
is essential for the multiplication of cells and growth of the 
body. The phosphates of sodium and potassium regulate 
the reaction of body fluids and tissues, control the osmotic 
pressure and inter-change of fluids. Calcium phosphate^ 
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essential for the development of bones, and calcium itseir 
performs many important functions already discussed (see p. 
97). Calcium metabolism is intimately related to vitamin 
D, parathyroid and thyroid, also on the reaction of the blood 
acidosis helps retention of ionised calcium, while alkalosis 
produces tetany. Iron is an important element of hicmo- 
globin. It is also present in minute quantities in the muscles 
and other tissues where it helps the oxidation and catalysis 
of enzymes. Iodine is stored up as thyroxine in the thyroid 
gland and deficiency of iodine results in goitre. 

Within recent years the effects of light and air on meta- 
bolism have received much attention owing to the admirable 
work of Bir Leonard Hill. He has shown that under cool 
open air condition the tone of the body is much increased,, 
and the growth of infants becomes more rapid in the cool 
months. Exposure of the body to the cool atmosphere has 
a stimulating effect on the general metabolism, whereas 
heat has a depressing effect with a lower basal metabolism. 
A sufficiency of sunlight with cool, dry and moving air is 
conducive to healtli and gives a feeling of well-being. Light 
and air exert a much more important effect on the body 
metabolism. The ultra-violet rays of the sunlight are 
absorbed by the skin and forms vitamin D so important for 
the formation of bony skeleton and prevention of rickets. 
Similarly exercise by throwing more work on the muscle 
increases protoplasmic activity which implies supply of more 
nutrient material and oxygen. 

THYROIJDEIIM 

Thyroid 

Syn. — Thyroideiim Siccum ; Thyroid Extract ; Desiccated Thyroid 
Gland. 

Source.— Prepared from the thyroid gland of oxen, sheep, or pigs. 
Remove the connective tissue and external fat from the glands ; dry 
at temperature not exceeding 60' ; powder ; remove all fat by extrac- 
tion with light petroleum, dry. Contains 0.1 p.c. of ibdine in 
combination as thyroxine. 

Characters.— A cream-coloured amorphous powder. Odour and 
taste, faint and meat-like. 

B.P. Dose.— i to 5 grs. or 0,03 to 0.3 grm. 

TllYROXINfi^ODIUM 

Thyroxine-sodium. CisHioOiNLK 

Source.—Prepared l>y the action of the limited amount of sodium 
carbonate upon thyroxine, obtained by the controlled hydrolysis 
of thyroid gland with barium hydroxide and subsequent purification, 
or by synthesis. Contains not less than 01 p.c. and not more than 
05 p.c. of iodine. 

Characters — A white, crystalline powder. Sparingly soluble in 
cold water, freely in solution of sodium carbonate or hydroxide- 
Unstable in alkaline solution. 

N.B. It should be dispensed when thyroxine is ordered 
. , Dose. — to i /4 gr. or 0.0001 to 0.001 grm. 
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Pharmacology 

Thyroxine is a powerful poison. When thyroxine or 
thyroid extract is administered to normal persons no obvious 
eftects are observed unless it is pushed to elicit toxic symp- 
toms. The effects observed are quickening of the pulse, 
vomiting and diarrluea, increased metabolism, particularly 
an increase of nitrogenous metabolism, loss of weight and 
emaciation. A single dose has very little effect, but small 
repeated doses produce toxic symptoms. In fact a single 
large dose even when administered intravenously does not 
produce any effect for 24 to 30 hours. Continued use tends 
to produce cumulative effects. 

Tnteniallfj. Circulation. — Oiven by the mouth for a 
prolonged period, thyroid causes increase in the pulse- rate, 
palpitation and weakness of the heart-beat. Sometimes 
no acceleration is observed even after its use for a long 
time. This is possibly due either to deterioration or to 
absence of thyroxine from the dried gland. The cause of 
acceleration is not clearly understood, and may be due to 
stimulation of the centre or to increased metabolism. 
Thyroid extract injected into the body causes a fall of blood- 
pressure, due, according to Dixon, to the presence of organic 
extractives, (liven by the mouth it has no effect in reducing 
the blood-])ressure. It increases the number of lympho- 
cytes in the blood. 

Metabolism. — Thyroid increases metabolism of the 
proteins, fats and carbohydrates even in normal animals, 
although it is more marked when it is low as in thyroid 
deficiency. The excretion of nitrogen and carbonic acid, 
and the consumption of oxygen, are increased, so that an 
excess of urea, uric acid and xantliin bases is eliminated 
through the kidneys and more carbonic acid by the lungs. 
In fact more nitrogen is excreted than is taken by the food, 
which implies that the excess is due to destruction of tissue 
protein, and since the glycogenic function of the liver is 
disorganised, the use of carbohydrate or fat does not check 
the protein destruction. As a result of all these effects the 
body temperature rises, and although the appetite imj)rove8 
the weight falls which is greater than can be accounted for 
by the loss of tissue protein. Cushny suggests that the most 
important factor in the reduction of weight is diuresis, which 
helps to eliminate a large amount of fluid not only in subjects 
of myxmdoma but also in persons suffering from obesity. 

The basal metabolism is increased about 2 p.c. by 1 mg. of 
thyroxine in adults weighing 150 pounds. In myxcedemic 
patients 10 mg. may produce an increase of 30 p.c. The 
results are the same whether thyroxine is given by the mouth 
or intravenously. If it is continued in large doses, symptoms 
of hyperthyroidism become marked by the 6th or Gth day. 

37 
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The normal human thyroid contains about 10 mg. of 
iodine, but this depends upon the quantity of iodine taken 
with food. When iodides are given this iodine is doubled. 
The gland is concerned in the development and maintenance 
of the normal functions of the body, and this it does by virtue 
of its internal secretion, which can only be formed when 
there is a certain amount of iodine in the food. Tt is possible 
that part of its activity is dependent upon the supply of 
adrenaline, and throiigli its effect on the autonomic nervous 
system it increases the tone of the uterus and intestine 
(Bastedo). According to Birclier thyroid promotes the growth 
of bone in normal animals and for this reason has been used 
to promote union of bones in delayed healing of fractures. 

Kidneys. — Thyroid is a powerful diuretic, but the exact 
manner of its action is not clear. The increased excretion 
of urea is partly responsible for the effect, although some 
attribute a specific action on the kidney. It is possible 
that the passage of a large amount of water and sodium 
chloride to the circulation i)roduces hydr^emia of the blood 
with consequent diuresis. 

Nervous system. — Large doses sometimes cause tremors, 
restlessness and insomnia ; and mania has been known to 
follow its use for the cure of obesity. 

Excretion. — Tt is chiefly excreted by the kidneys, and 
when continued long may cause gastro-intestinal disturbances 
and diarrha^a. 

Acute Thyroidism. — The .symptoms produced by an overdose are 
as follows Rapid pulse, fever, headache, tendency to syncope, sick- 
ness, diarrhoea, restlessness, wandering pains, pruritus, and rarely 
delirium. 

Chronic Thyroidism. — Tlie symptoms are: -Loss of weight, muscu- 
lar weakness and paresis, falling out of the hair, protrusion of the 
eyeballs, dilatation of the pupils with widening of the palpebral 
fissure, and finally death from malnutrition and asthenia. It will he 
noted that these symptoms closely resemble those of exophthalmic 
goitre. 


Therapei^tics 

The chief use of thyroid is in the treatment of rayxtcdema, 
which is a disease due to atrophy of the thyroid gland. In 
six weeks all symptoms will probably have disappeared, but 
to prevent recurrence the patient must take it twice a week 
for the rest of his life. In the same way it is invaluable in 
cretinism, which is a form of idiocy associated with dwarf- 
growth, due to congenital absence of the thyroid to 
xnn thyroxine-sodium daily or on alternate days). Under 
this treatment, however, the bones of cretins have a strange 
tendency to bend. Thyroid has also proved of benefit in 
congenital imbecility, the insanity of the menopause and in 
menopausal headache, specially when associated with subnor- 
mal metabolic rate. 

Paradoxical as it may appear thyroid is useful in goitre. 
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In this condition the enlargement of the gland does not mean 
increased secretion, on the other hand the gland hypertro- 
phies to compensate for the deficiency of the thyroxine. But 
it is useless in exophthalmic goitre. As thyroid hormone 
stimulates metabolism, it has been used in diverse conditions. 
For instance, remarkable results may be obtained in certain 
diseases of the skin, specially psoriasis, pityriasis rubra, 
ichthyosis, eczema, lupus, etc., whilst it sometimes causes a 
luxuriant growth of hair in alopecia. Administered with 
calcium it is of great value in chilblains. In obesity thyroid 
treatment has been found to be of value, but may do harm 
if used witiiout proper precaution. Small doses of thyroid 
form a valuable remedy in obstinate constipation so often 
present in slight forms of hypothyroidism. 

Thyroid delicieney is to a large extent responsible for a 
number of complaints and infections, and its administration 
has been advocated in acute and chronic arthritis, angina 
minor, acute tonsillitis, phlegmasia alba dolens, B. coli infec- 
tion and chronic gout. 

As a diuretic it is said to be valuable in reducing (edema 
of Bright’s disease. 

Oheron used it as a galactagogue, and in threatened 
abortion. DitVerent observers have rex>orted benefit from its 
use in infantile wasting, ununited fracture, and in assisting 
the development of backward childr(?n. 

Jt is worthy of trial in children who fixil to grow, in 
nocturnal enuresis, night terrors, and in those who suffer 
from relaxation of the ligaments causing knock knee, painful 
heel, fiat foot or lordosis. 

Prescribing hints. — Thyroid is best administered in the 
form of powder or as tablets. It is not as a rule a dangerous 
remedy, but when it is continued for a prolonged period it 
should be used with care, specially if the heart is aff'ected. 
It is now realised that large doses are not recpiired. A total 
daily dose of 0 grs. of the extract of fresh gland seldom 
needs to be exceeded, and it is wise to start with ^ gr. doses 
three times a day. It should be noted that the extract of 
the desiccated gland is five times as strong as the fresh 
gland. Thyroxine can be given by the mouth, but it acts 
better when given intravenously. 

Thyroxine-sodium is used under the pxme conditions as 
thyroid ; and it should be used when thyroxine is ordered. 
The usual method is the intravenous route, and although it 
may be given by the mouth, its absorption by this route is 
uncertain. In every case the optimal dose should be first 
determined, the exact determination of which depends upon 
the basal metabolic rate. Ordinarily gr. daily in normal 
adult will produce symptoms of hyperthyroidism. Cases of 
myxoBdema require from ^ to ^ gr. (0.0015 to 0.002 grm.) 
»of thyroxine-sodium daily. 
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Contra-indications.— Hypersecretion of the thyroid, and 
when there are toxic symptoms from hyperthyroidism. 
Sleeplessness, delirium, cerebral excitement and when the 
heart is rapid or irritable. In acute intlaminatory condition 
of the skin and progressive loss of weight. 

PAliATIIYHOIDS 

(Not oftici.al) 

These glands are used in two forms. 

1. Desiccated Parathyroid Gland.— Vao to */io gr. or 0.003 to O.OOG grm. by 
mouth. Probably it is inert. 

2. Parathyroid Extract (liquid). St/n.—Parathormonp (t 'ollip).— An acid solution 

containing the active principles of the gland. It.s potency is estimated by the 
rise in calcium in the blood serum of dog. U> AO hi Irani h ocularly. 

One unit is one-hundriidth the amount required to raise the serum calcium of a 
dog weighing 20 Kg. by 5 mg. per 100 mils. 1 c.c. etpials 20 units. 


PHARMACOLlKiY AND ThKKAPPU'TIC.S 

PcTrathyroids regulate the calcium metaliolisiu, and increa.se the io- 
nisahle calciuni content of the blood, and deto.vicate certain metaholic 
poisons. Administration of parathormone (('oilip) regulates the con- 
centration of calcium in the body which has a sedative effect on the 
nervous system. The removal of the glands is followed by a condition 
known as tetany which is characterised by increased e.Ncitability of 
the motor nerves and certain parts of the central nervous system. 
Sernin calcinm falls from 10 to 8 or 0 ingrms. and the s>nn])toms 
of tetany are due to the decrease of seniiii calcinm. .Administration 
of parathyroid raises the serum calcinm, and since the absorption of 
calcium i.s not increased, nor its excrefion diminislnnl but rather 
increased (this occurs even after complete removal of the alimentary 
canal), the rise of serum calcium is attributed to th<^ mobilisation 
of calcium from the soft tissues and bones. In fact after its use the 
bones become softer, and in growing animals and after fracture less 
calcinm is deposite<l. 

Apart from raising the calcinm in the blood it increases the 
excretion of phosphorus in the urine. If however it is continued long 
in large doses, after the blood calcinm has reached a certain height, 
the effect is reversed and the blood phosphorus rises again. 

A single large dose has little effect, hut repeated smaller doses 
show symptom.s of hypercalcannia by raising the calcinm content of 
the serum to over 12 mg. or even up to 20 mgrms. per 100 c. c. 
These symptoms are vomiting, loss of appetite, diarrlnva. impaired 
oircnlation, dullness, drowsiness, general mnscnlar tlaccidity, and 
complete arinria. 'Fhe general effect is vagotonia, with slow pulse, 
hyponemia of the abdominal organs and increased gastric and 
intestinal movements. As this hyperiemia has a diuretic effect, its 
use has been advocated in oliguria and anuria associated with 
gloiuernlo-nephritis, specially when the blood calcinm is lowered. 
In tetany the calcinm content of the blood is reduced, and the 
administration of the e.vtract increases the calcinm and relieves 
the symptoms more effectively than the use of calcinm salts alone. 
It has also been used in the treatment of paralysis agitans, eclampsia, 
epilepsy and chorea, in doses of daily- Its use has been 

advocated in sprue with simultaneous use of calcium. 

It has been extolled by drove and Vines in the treatment of 
varicose ulcers of the leg and also in gastric and duodenal ulcers. 
They found a deficiency of ionic calcinm in the blood which was 
restored to normal by the use of parathyroid accompanied by the 
healing of the local lesion and general improvement of the health*. 
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They have shown that the administration of the parathyroid 
increases the calcium content of the blood when deficient, and this it 
does even when the use of the calcium by the month or intra- 
miiscularly has very little effect. They further av(‘r that the para- 
thyroid improves sceptic conditions, and that d(diciency of calcium 
is an index of the absorption of the toxins. 

Except in cases wlnn e there is distinct deficiency of blood calcium, 
i.e., below 10 mg. per 100 c. c. its use in other conditions is at best a 
spc'cnlative one. As it mobilises the calcium from other tissues, 
mainly the bones and muscles to the blood, its use in rickets is 
contra-indicated if not dangerous. 

The best results are obtained when the extract is administered 
subcutaneously as in the treatment of tetany. It has been given by 
the mouth but the results have not been very satisfactory, and it is 
doubtful whether administered by the mouth it raises the calcium 
content of the blood. The administration of the extract should be 
controlled by d(*terinination of the calcium content of the blood to 
avoid hypercalciemia. 




Insulin 

Source. —A prcjiaration containing th(‘ specific antidiabetic 
principle of the mammalian pancreas. IMepared in the form of 
powder or solution. May be obtained in solution by dissolving the 
necessary quantity of dry powder in distilled water acidified to a 
reaction between the limits of 3 and ;)H 4. so that the solution 
contains 20 units per mil. Some antiseptic is added to jirevent growth 
of bacteria. 

Characters. -Colourless licpiid, free from turbidity and from 
matter which deposits on standing. 

May be obtained in tablet form which must be readily and 
completely soluldt* in water. 

B. P. Dose. 5 to 100 units (subcutaneously). 

Thr(»e units of insulin is the amount in c.c. which on subcutaneous 
injection into a normal rabbit weighing 2 kg. reduces its blood-sugar 
from the normal of 0.15 p.c. to 0.045 p.c. within 2 hours. At this 
point the rabbit develops coma and convulsion. 


Action and Uses 

Since the experiments of A^on Mering and Alinkowski, 
who demonstrated the relationship of the pancreas to 
carbohydrate metabolism, attempts have been made to 
extract from the pancreas the active substance responsible 
for the utilisation of glucose, but they were all unsuccessful, 
till in 1921 llanting, Best and McLeod of the Toronto 
University prepared a pancreatic extract which was found 
to give the most successful results in diabetes, and to which 
the name of insulin was given by Schafer. 

Insulin is the active principle of the pancreas, which is 
produced in the islets of Langerhans, and which being cons- 
tantly secreted into the blood plays an important part in the 
metabolism of carbohydrate. 

Kemoval of pancreas in animals is followed by a rise of 
blood-sugar above normal and appearance of sugar in the 
form of dextrose in the urine. Since the glycosuria appears 
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even in the absence of any carbohydrate food from conver- 
sion of other substances in the body into dextrose, the body 
gets depleted of sugar and the animal loses weight. There 
is not only failure to utilise sugar, but the metabolism of 
fats is also affected, and as a result of incomplete oxidation 
of fats there accumulates in the body aceto-acetic acid and 
P-hydroxybutyric acid which are excreted in the urine. An 
injection of insulin controls carbohydrate metabolism, and 
will reduce blood-sugar of healthy animals from the normal 
of 0.12 p.c. This effect takes place normally within an 
hour of its administration and is maintained several hours,, 
but rarely over ten hours. The extent of the fall depends 
upon the amount given, and an overdose produces symptoms 
of hypoglycfemia. Tt helps the tissues to metabolise sugar 
and enables the liver and muscles to store glycogen. Rince 
injection of insulin in depancreatischl dog, which is also 
given sugar, increases the respiratory quotient, it is evident 
that sugar is being oxidised, and" it has therefore been 
suggested that insulin supplies the missing link, and by the 
control it exerts on the glycogenolytic ferment permits of 
sugar being converted into a form suitable for oxidation. 
Insulin therefore has been extolled as a most valuable drug 
in the treatment of diabetes. Under its use there is a 
marked reduction of the blood-sugar which remains at the 
normal level while the glycosuria disappears altogether. 
Along with the disappearance of sugar from the urine the 
ketone bodies usually disay)pear from the urine and blood 
within twenty-four to forty-eight hours, showing that fats 
are more efficiently dealt with. The carbohydrates are 
utilised more freely with a rise of respiratory quotient. In 
fact patients under insulin treatment show clear signs of 
improvement, and the cardinal symptoms of diabetes are 
relieved. But the best^ results are obtained in cases of 
threatened or actual diabetic coma, when larger doses 
(40 to 00 units) are given preferably by the intravenous 
route and as much as 200 units may be given in 24 hours. 
Since acidosis is the result of imperfect combustion of fats,, 
it is necessary that fats should be withdrawn and carbohy- 
drates in the shape of glucose administered. Other measures 
such as rectal injection of 3 p.c. solution of sodium bicarb- 
onate should be adopted. To be successful the treatment 
must be started early. A case in which the coma has existed 
for more than twenty hours without any improvement is 
hardly likely to recover under insulin. 

It has been used with success in the treatment of furun- 
culosis not only when associated with diabetes but also in 
cases where there is no sugar in the urine but the blood-sugar 
content is high. Carbuncles in diabetics heal more rapidly 
under insulin treatment. Conditions depending cn hyper* 
glycaemia, e.g., neuralgia, pruritus, balanitis, etc., disappear 
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under insulin. It is also of great value in acidosis and 
ketosis of non-diabetic origin. Thus byperemesis gravidarunt 
is successfully treated with injection of insulin and glucose. 
Similarly cyclical vomiting of children is equally benefited 
by insulin and glucose. Its use has been suggested in 
exophthalmic goitre, it improves the goitre and exophthalmos 
and reduces the basal metabolic rate. As a prophylactic 
against acidosis prior to surgical operations and anaesthesia^ 
specially in the diabetic, its value is undisfmted. 

Its use has recently been suggested in malnutrition, it 
increases the weight in patients with intact carbohydrate 
metabolism, improves the subcutaneous tissue and gives a 
healthier ajipearance to the skin. The method is to give 10 
units three times before each meal the first day, and increas- 
ing by 5 units daily up to 2U to 30 units. It has been sug- 
gested that the good elVects arc due to (1) an increased 
demand for food ; (2) an improvement in the nutritive condi- 
tion, causing an increased desire to eat ; and (3) training 
of the insulin-])roflucing organs by carbohydrate administra- 
tion to produce more insulin. 

Methods of Administration — Insulin has no action when 
given by the mouth or ])er rectum, as it is rapidly destroyed 
by the digestive enzymes. Within certain limits perilingual 
administration may be successful, but cannot be regarded as 
a substitute for injection, although Mukherjee* claims that 
the phosphotungstate precipitate is active by the mouth. It 
is doubtful, however, whether its absorption is sufticient to 
replace subcutaneous injection, and in all cases where imme- 
diate effect is necessary the subcutaneous route should be the 
route of choice. Two perilingual tablets can only be given 
daily which means ten units of insulin. It should always be 
given subcutaneously, or in urgent cases, intravenously. One 
unit of insulin w ill metabolise 2 grins, of carbohydrate and 
30 to 40 units a day is the normal dose in severe cases. The 
usual dose for an adult is 10 units, rejieatcd twice daily, and 
should be given a quarter to half an hour before a meal so 
that it can exert its effects on the glucose w hich reaches the 
blood from the meal. This precaution will prevent the risk 
of hypoglycieraia. The dose of insulin depends upon 

(i) the severity of the case ; 

(2l w eight, a heavier individual requires a larger dose ; 

(3) amount of intake of food ; and 

(4) septic or other complications. 

Whenever possible the treatment should be controlled by 
blood-sugar estimation. If this is not x>i'{''C!tlcable the dose 
of 20 units should not be exceeded. During insulin treatment 
the patient should not be allowed to fast too long after the 
injection. When the insulin requirement exceeds 40 to 50 


• Journal of Physiology, 1935, p. 962 
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units daily, it is better to divide it into two or three doses. 
The single dose method is unsatisfactory when the daily 
requirement exceeds ten units. 

Before adopting treatment always make sure that the 
case is really one of diabetes. It is dangerous to treat cases 
like renal glycosuria, Avhere the blood-sugar is already 
low. It is desirable before adopting insulin treatment to 
try the effect of dieting, and Avhen the patient is doing fairly 
well on diet insulin shoidd not be given. If however the 
blood-sugar still remains high, the additional carbohydrate 
requires to be metabolised by the administration of insulin. 
Since 1 unit will ensure metabolism of 2 grin, of sugar, the 
daily dose should be in proportion of half to the daily amount 
excreted in grammes, and should be given in 2 to ;> divided 
doses half an hour before meals followed by some sugar. 

Result of overdosage. — A dose of insulin which will 
lower blood-sugar in rabbits to 0.045 ]).c. or leas causes 
increased reflexes, rapid and shallow respiration, clonic 
convulsion, coma and death. These sym])toms are arrested 
by the administration of glucose. In man the symptoms of 
hypoglyctemia are observed when insulin is given in very 
large doses, or when the supplement to the diet is not given 
in the proper time relation. The severity of the symptoms 
depends upon the fall of blood-sugar. When the blood-sugar 
content is 0.07 p.c. the patient only experiences a sense of 
uneasiness and nervousness with a feeling of impending 
danger. When it is below 0.00 p.c. there is weakness, 
nervousness, dizziness, disturbances of sight and profuse 
perspiration. If the sugar is reduced still further, i.c. 0.04- 
0.055 p.c., there is aphasia, disorientation, mental confusion, 
loss of reflexes, and perhaps coma and death. The symptoms 
are possibly due to (lefective vsupply of glucose to the nerve 
cells of the brain, and are rapidly removed by the adminis- 
tration of some carbohydrate. Insulin exerts its maximum 
effects about four to five hours after injection, therefore 
the symptoms of overdosage appears at this time. These 
symptoms are induced or aggravated by exercise ; and all 
patients should be warned of this possibility and should be 
advised to keep some sugar preparation for an emergency. 
An ounce of glucose or other sugar solution may be given by 
the mouth. If the patient is unconscious, or the symptoms 
have lasted long, it is necessary that glucose should bo given 
by intravenous injection, 5 to 20 grms. being given in 50 to 
100 c.c. of water. Adrenaline is often useful but is not so 
certain as glucose as its eftect depends upon the availability 
of glycogen in the liver, which may be present in very small 
amount, so that even if adrenaline is given glucose should 
also be administered. 

Conclusion. — Insulin is not a cure for diabetes, but it is a 
valuable aid to the physician specially in cases of diabetic 



INSULIN 


585 


<joma. It has helped diabetic patients to undergo surgical 
operations Avithout any danger. The only drawback is that 
its effects do not last long, and it has to be used for an in- 
definite period, at least in some sev^ere cases, while in others 
it fails to make the urine sugar-free. 

Tho imporlanco of* distiiityiiishing diabetic coiiia from insulin coma 
is obvious, and (iraham f^ivcs the following? rides For distinguishing 
them : — * 


Insulin Coma 


Diabetic Coma 


1. Skin usually very wliite, may 
be normal in colour 

‘2. Xo smell oF acetone in breath 

3. Respiration shallow 

-f. Trine usually sugar-free, 
excejit wlum bladder not 
emptied for some hours or 
blood-sugar was above 200 
mgrin. per 100 c.c. 

5. Kyeball tmision normal or 
raised 

0. Trine need not contain aceto- 
acetic acid 

7. RIood-sugar lielow 70 mgrm. 
per 100 c.c. , may be below 10 
mgrni. 


Skin usually ilushed 

Breath smells of acetone 
Respiration deep (abdominal res- 
piration is characteristic) 
Always contains large amount 
of sugar 


Kyeball tension much 1 oa\ er 

Trine always contains large 
amounts of aceto-acetic acid 
Blood sngar over 200 mgrm. iier 
100 c.c. may be even 5(K)-S00 
mgrm. 


OlIAXIOINi: 

( Xof official) 

(hianidine or huido-arca is found in certain plants and can also 
1)0 obtained From certain proteins. It resembles jihysostigmine 
in action, and at one time was considered res]>onsible for the 
causation oF idiopathic tetany oF children and related to parathyroid 
nietal)olism. It has however the ])roperty oF reducing blood-sugar 
and producing hy])0glyca*mia. Subseiimmtly Frank ami othtu's 
introduced Synthalin and Synthalin B, both guanidine derivatives, 
with properties similar to those oF insulin, but without its toxic 
effects and which unlike insulin are effective when administered 
by the mouth. How synthalin acts is not known, but it is po.ssible 
that it acts <*ither by lowering the cellular threshold for glucose- 
insulin metabolism, or more ])robably, by depressing glycogenolysis, 
thereby increasing the secretion oF endogenous insulin. It is extolled 
by some but so Far the results have not been uniForm. 

Some ])atients show intolerance to synthalin. The symptoms are 
vague dyspepsia, feeling oF weight in the upper abdomen, flatulence 
and Feeling oF distension, constipation or oFten looseness with colicky 
pain, loss oF weight and general malaise and languor. These 
syin])toms are rare Avhen a high carbohydrate and a Ioav Fat diet is 
given, t 

Synthalin.— Decatncfliylcne dlguanidino bihydroidiloi ide. gr. or 

‘0.01 grm. 

Synthalin B.— Dodocainetliylene diguaiiidino dihydrochlorido. 7)o.sc.— V« gr. 
or O.OOo grin. 

Action of other Hormones 

'fhe exact manner in which the different animal extracts or their 
active chemical substances produce tlieir characteristic effects is still 

*0. Graham, Mpdicat Prens and Circular^ 1934, Symposium No. 1. 

t Todd, Brinckman and Hansom, The Practitioner, May 1932. 
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a matter of speculation. But it is generally believed thtrt some act 
by inflaenoin^ the cell metabolism, Avhile others through the sym- 
pathetic or parasympathetic systems. There can be no doubt that 
thvroid affects metabolism by acting on the different cells of the 
body, while the action of pituitary is speci ic and affects only certain 
types of cells. Adrenaline on the. other hand produces its effects 
through the medium of the autonomic nervous system. 

The different endocrine organs are used therapeutically for the 

following objects • 

L Substitution T/iero pi/. -This it does by supplying the missing 
hormone the loss of wliich i.s known, e.//., the use or tiiyroid in 
cretinism and insulin in diabetes inellitns. ... , 

2. Supplemental Thera pif.-This is done by supplying a presumed 
deficiency, due either to an increased demand or decreased output. It 
is possible that in some instances the improvement is due to stimula- 
tion of the analogous organs to increased activity, when it is known 
as homostimulation . 

3. Physiological Therapy. In this advantage is taken of onr know- 
ledge of pharmacoloirv’ of certain gland extracts, and they are used to 
produce definite effects either throngh the symjuithetic nervous 
system, or directly on f lie tissues conci^rned, and not through any 
alteration in the normal hormone iiroduct, c.//., adrenaline. 

THE THYROID GLAND 

There are two classes of disease associated witli abnormality ot 
the thyroid gland : — 

1. Those in which there is an absence of tlie internal secretion. 

2. Those in wliich the internal secretion is either abnormal or 
excessive. 

1. The treatment by means of thyroid extract has been fully 
dealt with (see page oTd). 

2. Tiider this head is exophthalmic goitre or Graves disease. 
Numerous metliods liave been devised with the object ot neutralising 
excessive and abnormal secretion to which the unpleasant symptoms 
of the disease are believed to be dne. 

The chief of these are the following : — 

1. The vise of the milk of thyroidectoinised goats. 

2. ., the .serum of thyroidectoinised sheep. 

3. „ thyro lytic serum. 

1. The Milk of Thyroidectomised Goat 

The theory of this remedy is that when the goat ha.s been de- 
prived of its thyroid its milk will contain an excess of the toxin 
which is norinally destroyed by the thyroid, and hence will tend to 
neutralise exce.ssive thyroid activity. This method of treatment has 
' obvious disadvantages and it has been given np in favour of the next 
method, which depends upon .similar iirinciples and is easier to carry 
out. 

2. The Serum of Thyroidectomised Sheep 

This is obtainable in two foriii.s 

1. Moebiiis’s Serum, or Antitliyroidin. 

2. Thyroidectin. 

(1) Moebius^s tSeriim.— This is blood serum obtained from rams six 
weekvS after extirpation of the thyroid, to which 0.5 p c. phenol has 
been added as a preservative. Jt is said to keep indefinitely and is 
therefore more generally useful than the milk, besides which it 
probably contains a larger proportion of toxins. The patient be- 
comes quiet, sleeps better and puts on weight, whilst both the 
exophthalmos and the swelling subside. The amount of serum 
to be used varies in different cases and the Amount given cannot 
be increased indefinitely; otherwise there is danger of producing^ 
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symptoms of athyroidism. namely a mild type of myxoedema witb 
headache, apathy and mental stupidity. 

Administration. -Tntil recently it was ffiven by the mouth, either 
in solution or in tablets. But the intramuscular iniection appears 
to bo the best. 

'Dose.~^lntramHscnlai\ ordinarily about twenty injections of 1 c.c. 
each^ is nMiuired, but in severe cases as many as thirty, once a day for 
the first fortnight and later one every two or three days only. 

By mouthy the serum 10 drops three times a day, increasing every 
day by 5 drops till 80 droi)s are given per dose, and tlien to reduce 
it the same way. After 50 c.c. in all have been given, the treatment 
should be stopped for a week, and can be resumed again for a short 
period with 1() to ‘20 drops three times a day. 

(2) ThyroHlectin.^TWx^ is a brown powder prepared by inspis- 
sating the serum of thyroidectomised animals. Its use is similar to 
that of ISloebiusV sm'um. Dose . — 5 grs. in ca])sule. 

8. Thyrolytic Serum 

Beebe has ])r(‘pared an antithyroid serum, which not only contains 
asiiecifiir cytotoxin, but also has the power of neutralising the thyroid 
secretion. He accomplislied this by isolating the nencleo-proteins 
and the thyroglobulin of two glands removed from patients with 
exophthalmic goitre and injecting these into rabbits. This serum, 
being nunle from human organs is capalile of doing great harm to 
man and must therefore be used very cautiously and in small doses 
slowly, not more than 1 c.c. for injection. 

THE THYMUS 

Per.sistent enlargement of the gland in exophthalmic goitre led to 
the belief that this enlargement was conservative, and preparations 
of thymus gland >\ere us<*d in the treatment of this disease with very 
doubtful results. On the other hand some hold that its persistence 
is the cause of Oraves' <lisease. It has also been used in a variety 
of condit ions including nutritional disorders in children, but there is 
little positive evidence of its value, (liven in tablets, 2 to 4: grs. 

MUSCLE EXTRACT 

Within recent years extract of maiiimalian tissue has been used in 
the treatment of canliac and circulatory disturbances. A preparation 
called Lacarnol (extract of heart muscle) has been plac(‘d on the 
market and is claimed that it has a specitic action in dilating the 
vessels, specially coronary arteries. 'Phe indications for its axlminis- 
tration are cardiac failure, arrhythmia, angina jiectoris, intermittent 
claudication, and (occasionally) hypertension. There is evidence 
that muscular exertion liberates antispasmodic and vaso-dilator 
substances, which sometimes prevent anginal attacks or intermittent 
claudication. Muscle extract is specially useful in spasmodic angina; 
attacks dm' to cardiac dilatation or coronary tliroinbosis are seldom 
if ever relieved. Apart from these vaso-dilator and antispasmodic 
effects, muscle extracts .appear to have a cardiotonic and regulating 
action, relieving decompensation and arrhythmia. 4'he action some- 
times resembles digitalis, in fact the effect is very definite when 
both are given in combination. It is still in its experimental stage. 

It may he used both hypodentticaUu and by woidh. The dose of 
Lacarnol is 10 to 25 drops, once or tlirice daily, or 1 c.c. hypoder- 
mically. Another preparation is Sarcolan. dose i c.c. hypodermically, 

A crystalline siihstance ‘adenosine* obtained from muscle extracts 
has a very powerful vaso dilator action on the coronary arteries of 
the guinea pig.* 


* British Medical Journal ^ Epitome. July, 8, 1032. 
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THE BONE MARROW 

This is the hone marrow obtained from ribs and fiat bones. Red 
bone marrow contains largely (about 90 p.c.) of fat and in new born 
animals one-third of the fat is lecithin ; it also contains iron in 
organic combination. 

It is supposed to stimulate the formation of red Idood corpuscles. 
This action is probal>ly dne to the presence of iron and lecithin. It 
is used as a remedy in pernicious anaemia, chlorosis, scurvy, purpura, 
haemophilia, debility, leucocythaemia. lymphadenoma. Owing to the 
presence of active cholesterol, fresli red l)one marrow has a distinct 
antirachitic value. 

It can be axlministered in the fresh state, but it is difficult to 
prepare, and is better as a rule to use one of the various preparations 
that are on the market, - I. Bone Marrow Tabloids. - 3 grs. each ; 
Virol, and Marrubin, a glycerin extract of ox-bone marrow, as a 
palatable substitute for cod-liver oil. />o.sc.— 1 to 2 drs. 

THE SPLEEN 

Hormonal (extract of spleen) injected subcutaneously increases 
intestinal peristalsis and acts as a purgative (page Its effects 

are however uncertain, and sometimes produc(‘S dangerous symptoms 
«and even fatal effects. It was believed that the purgative effect was 
due to the presence of a sj)ecial hormone, but since other organ 
extracts producer similar (effects, it is possibly due to the pr(‘senc<‘ of 
histamine, choline or other products of tissue katabolism. rsual 
dose is 15 to 20 c.c. Two forms are issued, one for intntuiuscular 
injection, the other for intravenous injection, (\astor oil 7)ne ounce 
should be given simultaneously. 

An extract of pig’s spleen has been used with success in the 
treatment of tuberculosis. 'Fhe usual dose is 5 c.c, for adults infra- 
musculnrlif into the thigh, or snhcnfaneonshj, twice a day. It has 
been crecUted to stimulate calcium metabolism and to i)oss(‘SS 
haemo.static properties, and has been used in menorrhagia and 
amentia. 


GROUP XXII I 

DRUGS ACTING ON THE RLOOD 

Changes in the blood both in ([iiality and <{iiantity may 
occur necessitating the use of remedial meavsures. The most 
important change occurs with regard to the red blood cells. 
They may be diminished in number, or there may be deficiency 
of hjemoglobin, and since the oxygen-carrying power of the 
blood depends upon the amount of htemoglobin in the cor- 
puscle, deficiency of Inemoglobin, i,p., anmmia, demands early 
treatment. Iron is its chief constituent and the body contains 
about 3 grm., and about two-third of the iron in the body 
exists in the form of hjemoglobin, the rest is stored in the 
liver, spleen and other tissues by the reticulo-endothelial 
cells. 

Normally the red blood corpuscles have an average life of 
about three weeks, hence they require constant renewal to 
maintain the red blood cells at the normal level. These are 
manufactured in the red bone marrow. Drugs which increase 
the number of red blood corpuscles are known as hsBmatinics. 

Diminution of the red blood supply to the blood-forming 
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organs acts as a stimulus and causes regeneration of the red 
blood cells. On the basis of this theory venesection has been, 
done in chlorosis to stimulate the inactive bone marrow. 

H^ematinics have no effect in increasing the amount of 
iron in healthy blood. They act only when either the lijcmo- 
globin or the number of red corpuscles are delicient. The 
red blood corpuscles are manufactured in the red bone 
marrow. Arsenic causes hyperemia of red bone marrow, and 
liver extract causes increased formation of red blood cells. 
Iron and its salts, and stomach extract are also valuable 
hrematinics. 

In order that the student may understand the rational 
treatment of anauuia it is necessary that he should have a 
clear conception of the underlying factors which produce 
the condition. 

Kecent studies hav(‘. brought to light the different factors 
which control the formation of the red blood cells in the bone 
marrow. A special luematinic (anti-amemic) principle, is 
necessary for the development of the megaloblast to the 
erythrohlast stage, and the relationship of iron in the trans- 
formation of the erythrohlast into a mature erythrocyte has 
long been re(tognised, while recently the part played by 
coi)per, thyroxine and vitamin C is being mooted. 

Anauuia has been classitied broadly into the following two 
groups : — 

A. Macrocytic l/yperchromic Anceiuia. — Pernicious anicmia 
is the ty])ical example of this variety, and is charac- 
terised by a reduction in the number of red cells, which 
become abnormal in shape and size (tend to become larger), 
but the lucmoglobin is correspondingly less diminished so 
that there is a high colour index (hyperchromic). The blood 
maturing function of the red bone marrow is disturbed from 
the absence of the maturing ])riuciple which is stored in the 
liver. This principle is formed in the stomach by the inter- 
action of an agent j>resent in the gastric Juice (inf rinsic factor 
or hcomatinic ffrincipte of Castle), with another substance 
formed trom the ])rotein as a result of gastric digestion 
(extrinsic factor). It follows therefore that any breakdown 
in the above chain will cause macrocytic amcmia as a result 
of the failure of megaloblastic maturation. 

(a) The breakdown may be in the intrinsic factor due to 
delicient secretion, ])ossibly responsible for Addisonian 
pernicious amemia. 

(h) The breakdown may be in the extrinsic factor. 
Malnutrition (absence of high grade proteins and fresh 
vegetables) specially in the tropics is an important factor 
in the production of megalocytic hyperchromic aiijcmia. The 
ansemia of pregnancy is believed to be due to the absence 
of this factor and is successfully treated with proper diet 
and autolysed yeast 
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(c) Both factors may be present, but owing to the ab- 
normal state of the intestinal canal it may fail to absorb and 
utilise the hmmatinic principle. This possibly occurs in the 
presence of intestinal parasites or when there is impermea- 
bility of the intestinal mucosa. Faulty absorption of the 
hsematinic principle is perhaps the cause of the failure to 
response to liver adiminstered by the mouth, though these 
*cases improve when administered by intramuscular injection. 

According to Castle {Lancet, 1932, \ ol. 1) all the above 
factors are at work in tropical sprue. 

(d) Faulty storage of tlie lueinatinic principle (P. A. 
Factor). It is possible that associated with this fault there 
is also mineral deficiency, and these cases improve when 
iron is given with liver. In cases of megalocytic hyper- 
•chromic amemia associated with intestinal lesion this dual 
•deficiency may be jiresent. 

B. Microajiic Hifpochromic Ancemia . — This is primarily 
due to iron deticicncy either in the diet, e.r/., nutritional 
amnmia of infants ; or when absorption of iron is defective 
consequent on achlorhydria (chlorosis falls under this group), 
or w^hen there is increased demand for iron, as in })regnancy, 
menorrhagia, etc. 

A mild form of amemia of this variety may occur in 
thyroid deficiency, Avhich is cured by a course of thyroid. 
Iron and copper, also vitamin C are necessary for the trans- 
formation of erythroblats to erythrocytes. 

Anannia after hicmorrhage is also of microcytic type 
which responds to iron therapy, so also amemia due to some 
toxins (toxic amemia), e.r/. ausemia of malaria, and other 
infectious diseases. 

The amemia of pregnancy may be of the microcytic type 
from deficiency of iron in the diet, or from defect in the 
absorption of iron from disturbances in the stomach and 
intestine, or from excessive drainage of iron. These improve 
under iron. But the intrinsic factor may also be involved 
leading to the pernicious type of amemia. 

Aplastic cinmnia is a condition where the activity of the 
bone marrow is entirely suspended, and generally follows 
the use of certain drugs, viz. lead, mercury, benzene, etc. 
Arsenic causes some hyperieraia of the red bone marrow 
and is often used, although its exact mode of action is not 
known. Repeated transfusion of blood has been recom- 
mended in the hope that the bone marrow may regain its 
hiemopoietic functions. 

White blood corpuscles. — These corpuscles are migra- 
tory in their habits, and in case of inflammation they wander 
through the capillary walls. Salicylic acid, quinine and 
other cinchona alkaloids arrest their movements in very 
dilute solutions, while in concentrated solutions they are 
•destroyed. They are also destroyed by X-rays and benzol. 
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Counter-irritants at lirst cause leucopjenia followed by 
leucocytosis. Salts of calcium increase their activity and the 
phagocytic power in a definite manner. White blood corpus- 
cles are increased by (a) pilocarpine, which causes contrac- 
tion of smooth muscles of the spleen and lymphatic glands ; 
ih) bitters and volatile oils, which irritate the mucous 
membrane of the intestine ; (c) radium, which causes irrita- 
tion of the blood-forming organs ; and (</) injection of a 
foreign protein like milk. 

Coagulation of blood.— One of the most important func- 
tions of the blood is its power to coagulate shortly after it 
leaves the blood vessels. The essential part of the clot is 
fibrin, an insoluble protein compound not normally present 
in the circulating blood, but formed from fibrinogen present 
in the plasma by the action of thrombin. In the circulating 
blood thrombin exists as inactive prothrombin which is 
changed to thrombin by the addition of tissue extracts, which 
contain lipoid thromboplastic substances (thromboplastin, 
thrombokinase, cephaline) ; by the presence of minute amounts 
of ionised calcium salts ; and possibly by a similar substance 
liberated from the disintegration of blood platelets after 
haemorrhage. Coagulation of blood can be increased thera- 
peutically by the administration of calcium ; transfusion of 
whole blood not only to replace the lost blood but also to 
supply any elements that may be lacking; normal serum, 
which contains some thrombin and prothrombin ; coagulen, a 
preparation from blood platelets, which yields both thrombin, 
and thromboplastin ; and cephaline, a lipoid obtained from ox 
brain. 

Coagulating power of the blood is diminished by inactivat- 
ing the calcium by citrates or oxalates. Leech extract or 
hirudin contains an anti-coagulant substance which pre- 
vents clotting. These measures are hardly used in thera- 
peutics but are of value in animal experiments. 

The plasma. — The chief function of the plasma is to- 
carry nutrient materials, hormones and drugs to the different 
tissues, and the excretory ])roducts to the kidneys. The 
plasma proteins help conversion of fibrinogen into fibrin 
when blood is shed. By exerting an osmotic pressure they 
tend to retain lluid in the capillaries and help to maintain 
the blood volume, regulate interchange between the blood 
and the tissue spaces and influence the filtration in the 
glomeruli in the kidney. The plasma contains and can 
develop immune bodies, e.g. agglutinins, precipitins, opsonins, 
etc., and obviously is of great value both in health and 
disease. 

Reaction of the blood. — The normal reaction of the blood 
is almost neutral or weakly alkaline with a pH of 7.3 to 7.5, 
and life is incompatible when the pll of blood is below 7.0 or 
above 7.8. The maintenance of the pH at its normal level 
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in the blood and tissues is regulated by the carbonates and 
alkaline phosphates which form the alkaline reserve, anil by 
the carbonic acid, the phosphates and proteins which form 
the acid reserve. The body is protected from the liarinful 
effects due to variations of reaction not only by the buffer 
action of these salts, but also by the lungs, kidneys, and 
probably the intestine. The lungs get rid of the excess of 
CO2 and the volatile acids (oxybiityric acid series) and the 
kidneys by increased excretion of fixed acids, and by in- 
creased ammonia formation. 

Acidosis . — By acidosis is meant a condition in which the 
reaction of the blood is less alkaline than normal, and the 
blood is taken as an index of the reaction of the tissues 
generally. This may happen when the alkaline reserve of 
the body is depleted. Acids are always being produced 
in the body as a result of katabolic activity, hut j)rovision 
is made for their neutralisation and excretion through the 
buffer action of the blood and tissues, and the excretory 
functions of the lungs and the kidneys. 80 long as this 
production of acid remains within normal limits and the 
organs concerned in its removal are fnnctionating, there 
is no evidence of their disturbance. Of the acids, phos- 
phoric, sulphuric and lactic and the other organic acids are 
neutralised as soon as they are formed, so that they are always 
present in the blood and tissue tluids as salts. CO2 on tiie 
other hand is not completely neutralised and is found in the 
blood as a tree acid in solution. In herbivorous animals 
owing to their food being rich in potassium and sodium, 
the acids are eliminated as salts of fixed alkalies, and the 
blood becomes depleted of its store of fixed alkalies when a 
large amount is lost. In carnivorous animals and in man 
there is no such loss as the acids are excreted in combination 
with ammonia, because their food contains little fixed alkalies 
and the acid x>i’oducts of metabolism are neutralised by am- 
monia liberated by the tissues thus protecting the fixed 
alkalies. In acid poisoning therefore ammonia salts excreted 
by the urine are increased. This protection is normally 
present but may fail when there is increased production of 
acids, as in diabetes due to ilefective oxidation of the pro- 
ducts of fat metabolism resulting in the accumulation in the 
body of substances known as ketone bodies, vis. acetone, 
aceto-acetic acid and /Miydroxybutyric acid (ketosis); in 
nephritis from diminished excretion of acid ; after exercise, 
and in arsenic and i)hosphorus poisoning from excessive 
production of lactic acid ; by the use of large doses of 
ammonium and calcium chloride ; or by adding to the body 
one of its acid elements, visf. chlorine. Interference with 
the excretion of CO 2 by the lungs so that it may combine 
with water to form carbonic acid (H 2 CO 3 ) which dissociates 
to yield H-ion, also increases the hydrogen-ion concentration 
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of the blood. Minor degree of acidosis is also present after 
fasting specially with a low carbohydrate diet, in chloroform 
narcosis, etc. The term ketonmmia .or acetonsemia signifies 
the i)resence of ketone bodies in the blood above 3.0 mgm. 
per cent., and ketonuria or acetonuria their presence in the 
urine. 

Alkalosis . — lly this is meant a condition in which the blood 
is more alkaline than normal. Owing to the ease with which 
the body can accumulate acids, alkalosis is not so common 
as acidosis, but a mechanism exists to prevent the reaction 
of the blood and tissues from becoming too alkaline. It 
occurs clinically in persistent vomiting, high intestinal obs- 
truction and pyloric obstruction due to loss of hydrochloric 
acid, so that there is uncompensated acid deficit and ac- 
cumulation of bicarbonates ; by forced breathing, thereby 
eliminating an excess of CO 2 from the alveolar air thus lower- 
ing the CO 2 tension in the arterial blood ; by calcium defi- 
ciency, as after parathyroidectomy or tetany ; and by the 
use of large doses of alkalies. 

Toxicology of blood. —Certain drugs like arsenious acid, 
phosphorus, iodine, sulphur, oil of turpentine and hydrocyanic 
acid reduce luemoglobin in poisonous doses. Alcohol and 
Kpiinine bind oxygen so firmly to hiemoglobin that its oxygen- 
ating power is impaired. Phenazone, plienacetin and acet- 
anilide, potassium chlorate and pyrogallol convert a portion 
of luemoglobiu into metluemoglobin in poisonous doses. 

Iliemolysis or destruction of red blood cells also occurs 
wlien the osmotic pressure of the surrounding fiuid becomes 
lower than the corpuscles, as happens when the blood is 
greatly diluted with pure water. Conversely luemolysis may 
occur if the blood corpuscles have a higher osmotic tension 
than normal plasma, as happens when concentrated salt 
solution or ])ure glycerin is injected into the tissue. Besides 
the osmotic changes, sapoiiins, ether, chloroform in sufficient 
concentration act as hieinolytics. In practical therapeutics 
this is unimportant as saponins do not enter the blood 
unchanged from the intestine, and the narcotics do not reach 
the blood in sullicient concentration to i)roduce any hfcmo- 
lytic effect. 

Class A : Drugs used in Macrocytic Hyperchromic Anaemia 
EXTIiACTUM HEPATIC SICCrM 

Dry Extract of Liver 

Syn.— Extract of Liver. 

Source. — It is a selected fraction of an alcoholic e.xtract of ox or 
•sheep liver, and contains the specific principle, which increases the 
number of red corpuscles in the blood of persons suffering from per- 
nicious anfemia. 

Characters.— A light, brown, very hygroscopic powder; odour, 
faintly meatlike; taste, saltish and meatlike. Soluble in water, 
•almost insoluble in alcohol (90 p.c.). 

38 



594 PHAEMACOLOQY AND THEBAPEUTIOS 

B.P. Dose. — The quantity equivalent to 225 grm. or about half a 
pound of fresh liver. 

Official Preparation 

1.* Extraotum Hepatis Liquidum.— A selected fraction of an alco- 
holic extract of ox or sheep liver, dissolved in a mixture of fflycerin, 
alcohol and distilled water. Contains the specific principle which 
increases the number of red blood corpuscles in pernicious anaemia. 
1 oz. is equivalent of 8 oz. of fresh liver. B.P. Dose.— 30 mils, or 1 oz. 

PH ARMACOLOG AND THERAPEUTICS OF LiVER 

Liver is extensively used in the treatment of pernicious 
anaemia. How it acts is not clearly understood, although it 
is possible that it supplies a substance which acting on the 
bone marrow brings about maturation of the red cells and 
which substance is missing or not available in this disease. 
In pernicious anaemia the hydrochloric acid is deficient and 
there is gastro-intestinal stasis, and that constant absorp- 
tion of toxins prevents the liver from manufacturing the 
secretion supposed to help the maturation of megaloblasts. 
The anti-anaemic factor is produced in the stomach {see p. 315) 
from the interaction of a gastric ferment (intrinsic factor 
of Castle or htemopoietin of Wilkinson), and an extrinsic 
factor formed by the protein as the result of gastric digestion. 
This product which is thermolabile is converted in the 
liver into a thermostable substance possibly in association 
with vitamin B, and is the true anti-anicmic factor. 

The value of liver treatment is well established in (a) 
tropical megalocytic hyperchromic anaemia ; {h) Addisonian 
pernicions anaemia ; (c) tropical sprue ; (d) pernicious amentia 
of pregnancy ; and (e) megalocytic hyperchromic anaemia 
associated with infestation of the intestine with some para- 
sites, lesions of the gastro-intestinal tract, and disease of 
the liver. All these anaemias have certain morphological 
features in common, they are megalocytic and hyperchromic, 
and the bone marrow shows hyperplasia of the more primitive 
red cells. Minot and Murphy claim that patients having a 
count of red blood cells below 2,700,0(10 i)er cm. showed 
marked improvement after a diet of liver within one month. 
The blood picture of a patient showing 1,509,000 red blood 
cells before treatment went up to 3,360, 000 after one month, 
4,250,000 and 4,660,000 after two months and four to six 
months respectively. Along with this improvement the 
general condition improves, the appetite returns, and 
weakness and depression disappear rapidly. 

Liver has also been used to counteract certain unpleasant 
toxic effects which follow the administration of arsenic and 
bismuth, and it has been used in the dermatitis which follows 
the use of these drugs. 

Prolonged administration of liver has been advocated in 
hecmophilia on the theory that it plays an important part in 
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the production of those factors essential for coagulation of 
blood. 

The administration of either fresh liver in doses of 100 
grms. daily, or of liver extract (prepared by extracting with 
water at 35®C.) in 1 grm. doses, is recommended in the treat- 
ment of hepatic cirrhosis. It is claimed that it causes 
cessation of haemorrhages and disappearance of haemorrhoids 
and ascites. 

Owing to the presence of a depressor principle, hepatic 
extract is said to lower blood-pressure by facilitating detoxi- 
cation, and has been recommended in the treatment of 
arterio-sclerosis. The blood-pressure may fall temporarily 
owing to the presence of choline and histamine in the extract 
but not to any specific liver secretion. It has however 
repeatedly failed in the writer’s hands when given in carefully 
selected cases both by the mouth and subcutaneously. 

Liver is rich in vitamins, specially vitamin B. 

Mode of administration.— For therapeutic purposes the 
liver of sheep, goat, oxen and calf are used, and may be given 
either in the dry form or as liquid extract, or cooked accord- 
ing to the taste and choice of the patient, but prolonged 
cooking should be avoided. Half a pound daily of cooked 
liver is sufficient to bring about a prompt response. One 
ounce of the liquid extract is equivalent to half a pound 
of the fresh liver. But there are obvious disadvantages 
of using daily large amounts of liver which the patient 
very soon begins to dislike or may be unable to tolerate 
owing to gastro-intestinal disturbance. To obviate these 
difficulties liver extract may be used either by the mouth 
or as intramuscular or intravenous injections. Ordinarily 
administration by the mouth is suflicient, but in cases 
of severe relapse or when rapid action is necessary, the 
intramuscular or the intravenous route may be adopted. 
Although the greatest benefit is derived from intravenous 
method of administration, the general use by this route 
has potential dangers, and the routine method should be 
by the mouth, or if necessary by intramuscular injection. 
The dose for intravenous use is 0.1 grm. per kilo of body 
weight dissolved in physiological salt solution, so that 
20 c.c. should contain 1 grm. of liver. It is necessary 
that the active principle should be sufficiently purified to 
avoid any allergic phenomena or a fall of blood-pressure. 
Preparations for intramuscular or intravenous use are many 
and these are given once, twice or oftener a week as may 
be necessary. 

Untoward effects.— Injection of liver extract is some- 
times followed by certain reactions. They are classified as 
follows : pain and local reaction ; acute fall of blood-pres- 
sure ; and allergic manifestations such as urticaria, collapse^ 
dyspnoea, and generalised erythema. 
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ti:ntbi€iji:.ij8 desiccatus, b.p.c. 

Desiccated Stomach. (Not otiicLal) 

Syn.— Ventrlculin ; Gaster Sicca. 

Soupce.—Whole desiccated stomach of hog, sheep or oxen, defatted with 
petroleum benzene. No ta.ste, and very little odour. 

Dose.—^h to 1 oz. or 8 to 30 grm. 

Actios asd Tsks 

Castle and Townsend have shown that healthy stomach secretes 
a substance which when absorlied acts upon the bone marrow in such 
away as to bring about niatiiratioii of the red blood cells. This is 
supposed to be stored either in the liver, kidneys or other organs. 
This substance is formed by the action of an intrinsic factor present 
in normal gastric juice upon an extrinsic factor present in the food 
digested. It is assumed that patienls suffering from pernicious nnmtnia 
do not secrete this antianaemic substance, and the failure of the red bone 
marrow cells to mature in this disease is associated with the inabili- 
ty of the patient to develop the blood-maturing substance. Subse- 
quently Isaac and Sturgis have shown that desiccated and defatted 
chopped up gastric tissue contains in abundance this active sub- 
stance. Desiccated stomach therefore has been used in the treatment 
of macrocytic hyperchromic anjemia.s, e.c,, pernicious anaunia, lueinoly- 
tic anseinias associated with pregnancy and sprue, and other 
macrocytic anseinias, and cases intolerant to liver. The usual dose 
is 15 grins, of the dried material corresponding to 100 grins, of the 
fresh stomach. Safe clinical dose is 10 grins, for each million red 
cell deficit in the count. When the blood returns to normal it should 
be continued in 1() grm. doses four to five times a week. The best 
form of administration is the dry extract in some fruit juice. 

Class B : Drugs used in Microcytic Hypochromic Anaemia 
FEKRUII 
Iron. Fe 

Syn. I.V.~I/ofm, Beng., Hind. 

Source. -Iron in the form of tine bright wire having a diameter of 
about 0.1 millimetre. 


DIj’FICI A L Pr KP a R ATK)N.S 

1. Syrupus Ferri lodidi.-Contains 71 grs. of ferrous iodide, or li 
gr. of iron in 120 ms. B.P. Dose. —30 to 120 ms. or 2 to 8 mils. 

2. Syrupus Ferri Phosphatis Compositus. Sipi, - Parrishes Food, 
Parrish's Syrup; Chemical Food.— IJ gr. ferrous phosphate, or i gr 
iron, IJgr. tricalcium phosphate in 120 ms. B.P. Dose.— 30 to 120 
ms. or 2 to 8 mils. 

3. Syrupus Ferri Phosphatis cum Quinina et Strychnina. Syn — 
Eastonh /Swrtip.—Contains 1 gr. ferrous phosphate or } gr. iron, i gr. 
quinine sulphate, qV gr- strychnine hydroch. in 60 ms. B.P. Dose - 
30 to 60 ms. or 2 to 4 mils. 

FERRriE REDAOTIJII 

Eeduced Iron 

Source. Obtained by the action of hydrogen on ferric oxide. 
Contains, not less than 80 p.c. of metallic iron, or about 8 grs. of 
metallic iron in 10 grs. “ 
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Characters* A fine, greyish-black powder, free from metallic 
lustre, and from gritty particles. Insoluble in water, and in alcohol 
(90 p.c.) ; freely soluble in dilute hydrochloric acid. 

B.P. Dose.^1 to 10 grs. or 0.06 to 0.6 grm. 

Iron salts group themselves into three classes:- (1) Ferrous or 
Protosalts based upon Ferrous Oxide FeO. (2) Ferric or Persalts 
(sesquisalts) upon Ferric Oxide Fe.,0;j, and (3) Scale Preparations. 
Ferrous salts soon become ferric from the absorption of atmospheric 
oxygen, especially in the presence of oxidising agents, as chlorine, 
nitric acid, etc. 


1. Feruoits Salts 

FERRI FARBOXAN SA€C IIABATIS^ 

Saccharated Iron Carbonate 

Source.— Dissolve 150 (J. liquid glucose in 3000 mils of water and 
add ferrous sulphate 1000 (1., add this to a solution of sodium carbonate 
1078 in 1500 mils of water. Allow precipitate to form, wash with 
distilled water, ^lix liquid glucose 157 (J., dry at 100'". PoAvder the 
product. Contains not less than 50 p.c. iron carbonate, or 7.] grs. of 
iron in 30 grs. 

Characters. An olive-brown, slightly hygroscopic powder; taste, 
feebly chalybeate. Partially .so/uWe in water, soluble with efferves- 
cence in dilute hydrochloric acid. 

Incompatibles.— V(*geta hie astringents, acids and acid salts. 

B.P. Dose. -10 to 30 grs. or 0.6 to 2 grm. 

Non-official Preparation 

1. Massa Ferri Carbonatis, U.S.P. Stm —VaUers Ferrous sulphate 100 ; 

monohydrafoci sodium carbonate 40 ; lioriey 38: sucrose 25: syrup and water each 
q.s. to 100. Contains not less than 35 p.c. ferrous carbonate. Dose, U.S.P.—^.2b grm. 
or 4 grs. 


FFRRI SFI^PIIAN 

Ferrous Sulphate. FeS04,7H20 

Syn. I.V. -J/i/yiAti.s-, Heng. Him hasus^ Hind. 

Source. — Prepared by tiu* action of diluted sulphuric acid upon iron. 
Contains not less than 99 p.c. of pure sulphate. 

Characters. 'Pransparent, green crystals ; or a pale, bluish-green 
powder; metallic, astringent taste. Solubilitjf. — 1 in IJ of Avater. 

B.P. Dose. -1 to 5 grs. or 0.06 to 0.3 grm. 

Official Preparations 

1. Ferri Sulphas Exsiccatus.— Ferrous sulphate deprived of part 
of its Avater of crystallisation by drying at a temperature of 40®. 
(^Joiitains not less than 80 p.c. feiToiis sulphate. 3 grs. contain about 
1 gr. of iron. A greyish-white powder, sloAvly but completely soluble 
in boiled and cooled Avater. B.P. Dose.- | to 3 grs. or 0.03 to 
0.2 grm. 

2. Pilula Ferri Carbonatis. Syn.— Blau d*s Pill; Pilula FerrL— 20 
p.c. ferrous carbonate, or 3 grs. of iron in 30 grs. B.P. Dose. — 5 to 30 
grs. or 0.3 to 2 grm. 

3. Pilula Aloes et Ferri.— Contains j- gr. of exsiccated ferrous 
siilph. or about 1 gr. of iron, and IJ gr. aloes in 8 grs. B.P. Dose.— 4 to 
8 grs. or 0.25 to 0.5 grm. 
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Non-official Pbkparations 

1. Ferpi Hydroxidnm c. Magnesil Oxido, U.S.P. St/n.— Arsenic Solu- 

tion of ferric sulphate 40 c.c. ; rnag. oxide 10 grins. ; water q.s. to 1000 c.c. Dose,-— 
ff.5'.P.—120 c.c. or 4 oz. 

2. Mittura Ferri Composita. Syn, — Griffith's Mijrture.—Vm'voxxB sulph. 6 G., 
pot. carb.8 G., myrrh, gum acacia, glucose, each 15 G., spt. nutmeg 10 mils, rose 
water q.s. 1000. Dose.—^h to 1 oz. or 15 to oO mils. 


2. Fkrkic Salts 

I.IUUOR FKRRI PKR€lII.ORll>l 

Solution of Ferric Chloride 

Source.— Obtained by the oxidation of ferrous chloride, prepared 
by the interaction of dilated hydrochloric acid and iron. Contains 
15 p.c. wjv of FeCl^, or about 2.J grs. of ferric chloride, or i gr. of iron 
in 15 ms. 

B.P. Dose.— 5 to 15 ms. or 0.3 to 1 mil. 

Non-offioial Pkeparatiox 

1. Liquor Ferri et Ammonii Acetatis, U.S.P. Syn.— Basham 's Mixturp.—Yv. fei*ri 
perchlor. 4; acid acetic, dil. 6; liquor amnion, acetal is 50; aromatic elixir 1.2; 
glycerin 12 ; water q.s. to 100. Dose. U.S.P.— c.c. or 4 drs. 


3. 8('ale Preparations 

FERRI ET ARRONII CITRAN 

Iron and Ammonium Citrate 

Source. —Prepared by saturating a warm acpieoiis solution of citric 
acid with freshly precipitated feme hydroxide, addinj^ a slight excess 
of solution of ammonia, evaporating, and drying on glass plates at 
40®. Contains 20.5 to 22.5 p.c. iron, or about 3.grs of iron in 15 grs. 

Characters.— Thin, dark-red, transparent scales ; taste, astringent, 
deliguescent in moist air. Soluble in 0.5 part of water; almost insolu- 
ble in alcohol (90 p.c.). 

B.P. Dose.— 5 to 15 grs. or 0.3 to 1 grm. 

Official Preparation 

1. liuectio Ferri. — (-ontains gr. iron, or 1 gr. iron and ammon- 

ium citrate in 30 ms. B.P. Dose.— 15 to 30 ms. or 1 to 2 mils. 

FERRI ET AE CITRAIS 

Iron and Quinine Citrate 

Source.— Prepared by dissolving freshly precipitated ferric hy- 
droxide and quinine in a warm aqueous solution of citric acid, adding 
a solution oi ammonia, evaporating and drying on glass slides at 40®. 
Contains 14.5 to 15.5 p.c. anhydrous quinine, and 12 to 14 p.c. iron, or 
2 grs. of iron and 2^ grs. of quinine in 15 grs. Thin, greenish-yellow 
scales of a bitter taste. Soluble in 0*5 parts of water. 

Incompatibles.— Alkalies and their carbonates, tannin, vegetable 
astringents, potassium citrate. 

B.P. Dose.— 5 to 15 grs. or 0.3 to 1 grm. 

Additional Non-official Preparations and 
Derivatives of Iron 

1. Ferri ledldmn.— Steel-grey or reddish-brown crystalline, hygroscopl 
masses. Soluble in water. Dose.—l to 5 grs, or 0*06 to 0*3 grm. 
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2. Ferri et Potassii Tartras. Syn.’- JFerrum Tartaraium. — In transparent, garnet- 
•coloured scales. Soluble in water. Dose.—b to 10 grs. or 0*3 to 0*0 grm. 

3. Ferri Lactas.— In greenish-white crystals, soluble 1 in 40 of water. Readily 

assimilated. One of the least astringent forms of iron. 2 tolOgi’s. or 

0.12 to 0.6 grm. 

4. Liquor Ferri Hypophosphitis, B.P.C.— Solution of ferric sulph. 14*20 ; solution 
of ammonia 23; citric acid 7 00; sodium hypophos. 9*00; sod. citratti 6*60; water 
q s., stronger chloj*oform water to 100. Dose^—Vd to ms. or 0 0 to 2 mils. 

One part of this to Ti of Syrup makes Syrupus .Ferri Hypophosphitis, B.P.C.-- 
Dose — >/a to 2 drs. 

6. Syrupus Hypophosphitum Compositus, B.P.C.—Vitt) gr. of strychnine and Vh 

gr. of quinine in 1 dr. Strychnine 0.01, Ilypophosphorous Acid 1.25. Dissolve, 
and add it to the following solution :-Calcium Hypophosphite 0.91; Manganese 
llypophosphite 0.40, Potassium ITypophosphite 0.40, (Quinine 0.22, Chloroform 
Water 10. Ad<l solution of Iron llypophosphite 5, Sugar 70, dissolve without 
heat, and add Chloroform Wator q.s. to 100. 1 to 2 drs. or 4 to 8 mils. 

0. Injectio Ferri et Arseni, B.P.C. titfn.— ‘Injection of Iron and /tr/fCMic.— Strong 
solution of f(u*ric, chloride. 1.75 mil.; citric acid. 2.0 gm. ; ar.«?enic trioxide, 0.13 
gm. : dilute .snlntioii of ammenia, q.s.: sterile water to 1(X) mil. Contains about 
•Aw gr. of ar.scnic trioxide in 15 ins. Dose.—O.b to 1 mil. or 8 to ir> ms. intramus- 
cularly. 

7. Ferri, QuininsB et Strychninse Citras.— In thin, transparent, deliquescent, 

greenish or golden-yellow scales with an intensely bitter and ferruginous taste. 
Soluble t in 2 of water. 0.12 to o.;i gm. or 2 to 5 grs. 


PHAUMAt^OLOGY OF IRON AND ITS SALTS 

Externally . — Iron salts Iiave no action on the unbroken 
skin, and are not absorbed by it. Ferrous and organic 
salts are feebly astringent. A solution of ferric salts when 
applied to a denuded surface, mucous membrane, sores or 
ulcers, coagulates the albuminous secretion, as well as the 
albumin of the tissues. It also coagulates blood and plasma. 
The circulation of the part is greatly reduced by the 
compression of the coagulated albumin from outside and 
not by the contraction of the muscular fibres of the w^alls 
of the blood-vessels. If there is any hamiorrhage, it is 
readily arrested by (1) the compression of the blood-vessels 
from without, and (2) the plugging of the bleeding vessels by 
the clotting of the blood w ithin them. Therefore it is a pow er- 
ful styptic. It acts as an astringent or irritant according 
to the concentration used ; the irritant effect being due to 
the acid ion and not to the metal. Iron how ever has no specific 
poisonous action on living matter like mercury or antimony. 
The perchloride, the pernitrate and the persulphate of iron 
are all strong local astringents. The oxides of iron convert 
oxygen into ozone and are therefore disinfectant. 

Internally. Mouth. —Iron blackens the teeth and the 
tongue, from the deposition of iron tannate or sulphide. This 
is supposed to be due to tannic acid of the food precipitating 
black tannate of iron, or to the sulphide of iron formed by 
the action of hydrogen sulphide present in carious tooth. 
It has a styptic taste, and the ferric salts have a similar 
action here as on the raw skin. 
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Stomach. — All iron preparations, in whatever form they 
are taken by the month, are mostly converted into chlorides 
in the stomach, and not into an albuminate. Even an albu- 
minate is decomposed into a chloride. If given in large 
doses, or if continued for a long time, all iron salts set up 
irritation, pain, nausea and vomiting. Prolonged use of 
inorganic salts is often followed by indigestion and constipa- 
tion, due no doubt to the astringent action on the alimentary 
canal. In the presence of gastric secretion and in the pres- 
ence of easily oxidisablc substances, ferric ions arc reduced to 
ferrous. In fact all iron salts are transformed into simple 
ferrous compounds before they are absorbed by the duode- 
num and upper part of the intestine. The scale preparations 
however do not ionise in the stomach and therefore do not 
impair digestion. 

Intestine. — In the lower part of the intestine the ferrous 
compounds coming in contact with alkaline secretions are 
converted into insoluble phosphates, carbonates or other 
complex salts which are not so easily absorbed, the iinabsorb- 
ed portion being converted lower down into suljdiides and 
tannates by the sulphuretted hydrogen and tannic acid, the 
latter being derived from the vegetable food, and are passed 
out with the faeces which are coloured black. The astrin- 
gent effect is continued in the intestine, and if the dose is 
large, or continued over prolonged period, iron salts cause 
constipation. 

Absorption. — In order to understand the absorption of 
iron it is necessary to distinguish between inorganic and 
organic compounds. In the inorganic salts the iron exists 
in the ionic form, while in the organic compounds the metal 
exists in the noii-ionisable state. In the various double 
salts containing citric and tartaric acids, the iron though 
exists in the non-dissociable form is easily dissociated. The 
food iron is exclusively organic iron and exists in combina- 
tion with nucleo-proteins. Plants contain iron in the orga- 
nic form and take it up from the soil, where it is necessary 
for the formation of chlorophyll, although it is not actually 
contained in it as it exists in the hromoglobin. All vegetable 
foods therefore contain iron. 

Iron is absorbed mainly from the duodenum and to a less 
extent from the jejunum. Its absorption is difficult and it is 
generally held that the food iron is absorbed by the gastro- 
intestinal canal, for the growing child derives all the iron 
necessary for its growth and development from its food. But 
there was a good. deal of controversy regarding the absorp- 
tion of inorganic iron. All recent experiments however go- 
to prove that inorganic iron can readily be absorbed, and the 
opinion is gaining ground that even the food iron requires 
to be broken down into more diffusible ionised form before it 
can be absorbed by the alimentary canal. All iron com- 
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pounds are probably absorbed as ferrous ions by the intes- 
tinal epithelium and transferred to the white corpuscles of 
the blood, which convey them to the liver, where they are 
deposited and gradually elaborated into more or less com- 
plex indissociable compounds, one of which is Ferraiin, These 
iron granules generally pass into the blood-stream and are 
utilised by the red bone marrow for the formation of luemo- 
globin. The liver must be regarded not only as the storehouse 
for iron, but as a place where iron is worked up into complex 
ferruginous organic compounds. The reticulo-endothelial 
cells have some share in iron metabolism and utilise the iron 
from degenerated red cells and haemoglobin for the formation 
of fresh red cells page 424). As has been pointed out 
iron salts coming in contact with the alkaline secretion in 
the lower part of the intestine are converted into insoluble 
phosphates, carbonates or other complex compounds which 
are not easily absorbed. What actually heli)S the absorption 
of iron is not clearly understood, and it has been suggested 
that the vital activity of the intestinal epithelial cells may 
to some extent have a share in the absorption. It is pos- 
sible that there is some mechanism governing the absorption 
according to the requirements of the body, for it has been 
pointed out by Cloetta that wdien iron is deficient in food the 
body has the pown^r of conserving it and utilising every 
trace of iron in the food, on the other hand when there is 
excess of iron the intestine ceases to absorb more than is 
required for the body. 

In fact iron is stored up in the liver, spleen and bone- 
marrow even when injected intravenously and is subse- 
quently excreted by the ctccum and colon, (liven orally,, 
iron may be excreted directly with the stool, or may pass 
through the portal circulation, absorbed into the system 
and retained in the liver to be subsequently excreted in the 
large bowel and j)assed out wdth the faeces in an organic 
form. The process of absorption and excretion is slow, 
and therefore it has been possible to trace its presence in 
the liver and estimate the quantity. This is done by feeding 
some young animals of the same litter with rice and milk 
only, and anotlier lot with iron in addition to milk and rice 
as controls. The animals not receiving iron thrive badly 
and become emaciated, while those receiving extra iron 
show more iron in the liver. Again if an animal is given 
a meal containing iron and after some time it is killed and 
parts of the alimentary canal are hardened, the duodenum 
and the upper part of jejunum and rectum will show’ under 
the microscope distinct evidence of iron (either prussian 
blue or black granules according to stain used) in process 
of absorption and excretion. These granules can be traced 
to the mesenteric glands, the spleen, and to a less extent 
the liver and the cortex of the kidney. If, however, the 
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animal ia allowed to live longer, more granules will be 
found in the liver and less in the duodenum, spleen and 
lymphatic glands, showing that the iron has left the spleen 
and migrated to the liver again to be excreted via the large 
intestine and the csecum. Lastly, it has been found that if 
an animal is treated with iron in whom colotomy has been 
performed and the lower j>art of the intestine is daily 
washed out and the washings examined, a small amount 
of iron will be found in the lower bowel, where it can only 
arrive by a process of absorption and elimination. 

Older views regarding the absorption of iron are of historical 
interest. Biichheirn lield that inorganic iron was not absorbed but 
improved antemia by stimulating appetite and digestion and the t^xtra 
food taken supplied the necessary iron to reconstitute the blood. 
Bunge held a similar view. He argued that in anaemia digestion 
was greatly disturbed and alkaline sulphides were formed which 
combined with the food iron to form Fe.,S, which was an inorganic 
salt and therefore incapable of absorption. When iron was given in 
these conditions itcoml)ined with the alkaline sulphides leaving the 
organic iron to be absorbed. But mere stimulation of appetite and 
digestion by other tonics does not improve ameinia and that sulphides 
of iron which do not combine with alkaline sulphides cure anaunia. 
These views therefore are not accepted and the modern view of the 
absorption of iron has been given above. 

Blood. — Iron is an essential constituent of every cell in 
the body and the normal process of cell oxidation depends 
upon its presence. About two-thirds of the iron in the body 
exists in the form of haemoglobin. Its production therefore 
is intimately associated with iron metabolism. In health, 
iron has very little effect upon either the ({uantity or the 
quality of the blood-corpuscles, but increases the reserve 
iron, so that its transformation into haemoglobin occurs only 
as required by the body. Thus in cases of amemia both 
the number of corpuscles and their hieinoglobin value are 
markedly increased. Since patients suffering from chlorosis 
do not improve with foods containing iron, in fact chlorosis 
appears in persons aray)ly supplied with food iron, but 
improves under inorganic iron, it has been suggested that 
iron acts as a chemical stimulus to the blood-forming organs, 
and not being an entirely foreign constituent is less injurious 
to the body than other stimulants. This view however has 
been challenged, and it has been argued that in animals 
rendered anemic recovery is not accelerated by food iron 
as would happen if the blood-forming organs are actually 
stimulated by iron (Zahn). It has therefore been suggest- 
ed that improvement is due to the abundance of the 
material supplied to the blood-forming organs. The fact 
remains that iron is a valuable htematinic. Recently the 
idea has been put forward that the formation of hsBmoglobin 
•depends upon the presence of minute quantities of copper 
in addition to iron which acts as a catalytic agent in the 
treatment of anaemia. An adult man contains about 3.0 to 
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3.5 gms. of iron, of which about 2.4 to 2,7 gms. are in the form 
of htemoglobin. About 20 mgm. is excreted daily, and this 
loss is replaced by the iron of the food, and a minimum of 
6 to 12 mg. is required to maintain this equilibrium. 

Metabolism. — With the improvement of the red blood- 
corpuscles there is necessarily an increased absorption of 
oxygen, and an increased oxidation of tissues. Hence, the 
functional activity of all the organs of the body is stimulated, 
leading to the general improvement of the tone of the body. 
Iron is therefore a most valuable general tonic. As the 
whole system shares in this benelit, the menstrual flow, if 
it had been stopped, is re-established and many disordered 
functions are rectified. Although these results are mainly 
indirect, depending upon the improvement of lueraoglobin, 
it should be remembered that iron is a constituent of all 
cells and some effects must be direct. 

Excretion. — Iron salts are feebly excreted by the renal 
cells, and their estimation is difticult, while some found 
as much as 8 mgrm. daily, others estimated, it less. It is 
excreted in largest quantity through the bowels, mainly 
the large intestine. On an average one milligramme is 
eliminated daily, and this seems to remain almost constant 
in all circumstances. The ferric salts slightly diminish the 
secretion of urine, while the other preparations have 
no effect, except the tartrate and the acetate, which slightly 
increase it. They may sometimes irritate the bladder, and 
may cause nocturnal incontinence of urine in children. 

Thkhapeutk s OF Iron and its Salts 

KxiernuUy , — Organic iron salts and ferrous salts, except 
the sulphate, are not locally used. Though iron salts are 
powerful astringents and styptics they are not much used 
nowadays as they cause a dirty coagulum and irritation of 
the tissues. The solution of perchloride mixed with equal 
quantity of glycerin is used as a ])aint for its astringent 
action in different conditions of the throat and tonsils, viz. 
enlarged tonsils, diphtheria and sore-throat. The same may 
be used as a gargle w^ell diluted. A solution of ferrous 
sulphate (10 grs. to 1 oz. of water) is an extremely useful 
local application in erysipelas, but it deserves to be noted 
that its stain on the linen is not removed by washing. 
Sometimes the solution of perchloride may be painted for 
the same purpose. Ferrous sulphate or copperas has been 
used as a disinfectant for cesspits, water closets, etc. It acts 
by precipitating the proteins which mechanically carry down 
the bacteria. 

Internally. Qastro-intestinal tract.— -Because of the 
astringent effect on the intestine, iron salts, specially the 
ferric compounds, are used in diarrhoea. Chronic diarrhoea, 
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rebellious to all manner of treatment, is sometimes wonder- 
fully cheeked by the solution of pernitrate (6-16 ms.). It is 
specially useful in those cases where the patient is auicmic. 
Here it acts not only as an astringent but by improving the 
condition of the blood gives tone to the intestine. Chronic 
constipation may often be successfully removed by ferrous 
sulphate and extract of mix vomica or extract of belladonna. 
Humid peroxide of iron is an antidote to arsenical poisoning. 
It can be prepared fresh by mixing a solution of perchloride 
of iron 3 ozs., with bicarbonate of soda 1 oz. in solution ; 
half an ounce of this is given every 6 or 10 minutes. Ferri 
Hydroxidum cum Magnesii Oxido may be given in its stead 
in half ounce doses diluted. An enema of the solution of 
perchloride of iron (1 dr. in 1 pint of water) kills thread 
worm. 

Blood. — Iron is a valuable remedy in anjcmia. The forms 
of anscmia which respond to iron treatment are those charac- 
terised by small size and ]>allor of the red cells, pallor or 
hypochromia due to deticient corpuscular content of iron and 
haemoglobin. Iron salts are therefore extensively used in 
chlorosis, scrofula, chronic nephritis, convalescence from 
acute and chronic illness, etc. Ferrous salts are the most 
potent preparations and most of the idiopathic microcytic 
anaemias are cured by these salts. Some cases are however 
refractory and do not respond to iron. This refractoriness is 
often due to deficient absorption from the intestine. 

Anwmia and Chlorosis . — Ordinary forms of anaemia 
traceable to some definite cause such as scurvy, malaria, 
protracted haemorrhage, lead poisoning and ankylostomiasis, 
etc., are materially benefited by a course of iron, as well as 
by the removal of the cause. 

Iron is the most valuable remedy in chlorosis. Although 
the actual amount of food iron is not deficient in this disease, 
chlorotic patients are not able to assimilate enough iron 
from the food ; moreover owing to poor appetite and diges- 
tion, the quantity becomes still less and the body soon 
becomes depleted of iron causing anmmia with deficiency of 
hasmoglobin. There is therefore deficient supply of oxygen 
for the body requirements as evidenced by breathlessness, 
cardiac weakness and oidema. Iron by improving the condi- 
tion of haemoglobin brings on an improvement in the patient’s 
condition. Insoluble preparations being less irritating to 
the stomach are tolerated better, and therefore Blaud’s pill, 
reduced iron and saccharated iron are largely used. The 
scale preparations may be used in the form of mixture with 
equally good results. Constipation often gives trouble in 
this disease and is increased by the use of iron. Aloe and 
belladonna with pill, and magnesium sulphate with mixture 
answer the purpose well. 

In anaemia due to blood loss, recovery generally follow® 
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without any use of iron, in fact loss of blood itself acts as a 
stimulus to the blood forming organs. 

If the anaemia is due to malaria, ferri et quininsB citras, 
or Easton's syrup may be given with advantage. The 
.same preparations may also be employed as a tonic during 
convalescence after an acute febrile attack or any other 
protracted illness. The following is a very useful combina- 
tion, viz. — Acidum hydrochloricum dil., ms. 10 ; ferri et 
quininre citras, gr. 5 ; tr. nucis vomicie, ms. 10 ; spt. 
chloroforrni, ms. 15 ; aqua ad oz. 1 ; one t.d.p.c. 

Splenic anaBmia.-— Davidson {Lancet, Sept. 1934) has 
pointed out that although it is said that iron is of little 
value in this form of anaemia, it has given excellent results 
in this condition. He is of opinion that the three common 
causes of hypochromic aiimmia are frequently present in this 
condition, viz. (a) defective intake of iron through poor diet ; 
(h) deficient absorption of iron from the presence of achlor- 
hydria ; and (c) increased demand of iron from blood loss. 

Pernicious anaemia. — Since this form of anremia arises 
from the deficiency of the specific anti-aniemia factor con- 
tained in the liv'^er, iron is of little value in this condition. 
Beebe and Lewis {American Journal of Medical Science, 1931) 
consider iron as an important adjuvant to liver therapy, 
specially in cases where there is deficiency of the anti- 
amemic factor derived from the protein with deficiency of 
iron assimilation. Pernicious anremia when treated with 
whole liver does not as a rule reciuire iron as this organ is 
particularly rich in that metal. Since the introduction of the 
])arenteral method of treatment of this disease the position 
has changed, as the anti-anremic fraction does not contain 
any iron which is given as injection and in conseciuence the 
body’s reserve store of iron is rapidly utilised inorder to 
supply the large requirement of the haemoglobin synthesis 
which occurs during recovery. It is therefore necessary that 
iron should be given during the relapse stage of pernicious 
aruemia. And it has been found that there is a marked 
acceleration in the speed of recovery, both in the hfemoglobin 
level and in the patient’s physical condition by giving 60 
to 90 gr. of iron and ammonium citrate daily. 

Many conditions depending on anremia, and which are 
sometimes more troublesome, are benefited by a course of 
iron. Thus amenorrhoea when due to anaemia often yields 
to iron specially when given in combination with aloes, as 
Bland’s pill and pil. aloe et ferri. Similarly gastric catarrh and 
iBdema so common in profound anremia, also disappear with 
the exhibition of iron. These effects are due to improve- 
ment of haemoglobin which follows the use of iron and not to 
any special action either on the stomach or the circulation. 
Iron being an integral part of all cells of the body, it is 
possible that it helps to perform their functions bettj^F ''s^lien 
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there is an abundant supply of this element, therefore iron 
is a valuable tonic. Its value is doubtful in the anemia of 
leucocythcemiay Hodgkin^s disease and exophthalmic goitre. 

BrighVs disease . — Acetate of iron is a valuable remedy in 
this disease. It not only improves the blood, but lessens 
or removes the albumin. Basham's mixture is a very useful 
preparation in chronic parenchymatous nephritis. With 
many the steel drops is a favourite remedy. 

Scrofula and other tubercular affections are benelited by a 
course of iodide of iron. 

Iron is useful in certain septic conditions due to strepto- 
coccal infection. The solution of perchloride is used in 
erysipelas, puerperal sepsis, acute tonsillitis and in other bad 
forms of sore-throat such as hospital sore-throat, with very 
good results. In these cases it is usually combined with 
quinine. It is also used in diphtheria. 

Nervous system. — Iron cannot directly intiuence the 
nervous system, but indirectly it does by improving the nutri- 
tion and the general functions of the bodily organs. Easton’s 
syrup, syrupus hypophosph. comp., syrupiis ferri hypophsph., 
may be selected with advantage. 

Caution. — The following points should always be remem- 
bered during the administration of iron : — 

1. Iron sometimes irritates the stomach ev en of healthy 
persons. 

2. Begin with one of the milder preparations and give it 
after meals. 

3. Use it very cautiously in plethoric subjects, or in 
those who are predisposed to apoplexy. 

4. Change your preparation from time to time during a 
long course of iron treatment, or stop it at intervals. 

5. If iron causes constipation, combine it with pur- 
gatives. 

0. If iron causes headache or indigestion, stop it at once. 

Prescribing hints. — The choice of a preparation sometimes 
becomes difficult to a young practitioner. We have metallic 
iron, ferrous salts, ferric salts and the scale preparations. 
The student should distinguish an astringent from a non- 
astringent preparation and should bear in mind that there 
are a few, such as the iodide, arsenate, the phosphate and 
the citrate with quinine, whose value depends mainly or to 
some extent, upon the other ingredients they contain. The 
organic salts are non-astringent, but they have not proved 
so effective as the inorganic ones, as the larger molecules of 
these have to be broken down by the digestive juices before 
they can be absorbed. Of the inorganic salts the ferric 
salts are more astringent than the ferrous salts. Although 
both, the organic and inorganic compounds are absorbed and 
produce their therapeutic effects, the ionised iron is more 
active therapeutically. All iron preparations should be- 
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given after meals, except reduced iron, which should be 
given before meals to enable the gastric juice to act upon it. 
Eeduced iron does not impair digestion, but to be effective 
should be given in massive doses. The scale preparations 
are very effective preparations since they do not oxidise in 
solution nor irritate the stomach. They can be given in 
large doses, i.e. 15 to 20 grs. per dose, three times a day. 
The insoluble ferrous compounds like the Blaud’s pill or 
ferri carbonas saccharatus are largely used, the latter pre- 
paration being very useful for children. Blaud’s pill how- 
ever becomes converted into ferric salt and too hard when 
kept long and passes through the intestine unchanged. The 
perchloride is considered by some as the best preparation for 
treatment of aniemia. But clinical experience has shown 
that ferrous salts act better, possibly because they are less 
astringent and irritant, and are less liable to impair diges- 
tion or cause constipation. In fact the opinion is gaining 
ground that even ferric salts re(|uire to be reduced to ferrous 
compound before they can be absorbed. 

Since large doses of iron are re([uired for the cure of 
anicraia, it is evident that the absorption of iron, when given 
by the mouth, must be very poor. Iron is therefore used 
parenterally either as inject io ferri or in combination with 
arsenic, as injectio ferri et arseni. Heath, Strauss and 
Castle* found that 32 mgrm. of metallic iron when injected 
was approximately equal, from the point of view of blood- 
building, to 1000 mgrm. of iron by mouth (90 gr. of iron and 
ammonium citrate). But inasmuch as the optimal parenteral 
dose is very near the toxic dose, the above authors recom- 
mend that in the routine treatment iron should be given by 
the mouth. Except in the treatment of nutritional amcmia 
of milk-fed infants, copper is not regarded as an adjunct in 
the treatment of all forms of hypochromic amcmia. Being 
toxic when given intravenously, iron should never be used by 
this route. 

The perchloride is largely employed in various ways, as a 
gargle, pigment, spray, dressing (c.f/., cotton or lint soaked 
in solution 15 p.c.), rectal or urethral injection, or mixture. 
If given in a mixture, glycerin or lemon juice covers the 
ferruginous taste. The infusion of quassia, calumba or 
chiretta may be used as a vehicle as they do not contain 
tannin. The constipating property of iron salts is best 
removed by magnesium sulphate, if given in a mixture ; or 
by aloes or rhubarb if in pill. The inky colour which results 
if they are combined with cinchona or digitalis, is cleared by 
the addition of a few drops of diluted phosphoric acid. The 
action of iron is not affected by this chemical change. By 
addition of alkali the acid reaction of the iron salts and their 


* Journal of Clinical Investigation, 1082, ii 
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^stringency are lessened, and therefere Blaud’s pill and 
Griffith’s mixture are so well-borne. Syrupus Ferri Phos- 
phatis and Syr. Ferri lodidi should be given alone diluted. 
Syrupus Ferri lodidi when prescribed with acids liberates 
iodine and with alkalies will throw down insoluble iron 
<5ompounds. Ferrous sulphate is given in pill and if it is 
intended for action on the intestine it should be coated with 
keratin. To prevent the blackening of the teeth, the iron 
mixture should be swallowed through a glass tube or a 
quill. Inj. ferri, arsenite of iron, or ferri cacodylas are 
largely used hypodermically for the treatment of anfcmia. 
Parrish's chemical food is an excellent preparation for 
children and delicate women. Citrate of iron and quinine 
should not be mixed with alkalies or alkaline carbonates 
as the quinine is precipitated. 


GEOUP XXIV 

DRUGS ACTING ON THE SKIN 

The skin is one of the most important organs of the body 
performing diverse functions. It protects the underlying 
structures, regulates body temperature by variations in the 
blood supply and sweat formation, and plays an important 
part in the general metabolism by absorbing the ultra-violet 
rays and utilising them in the formation of vitamin D so 
important for growth and nutrition. Being a highly differen- 
tiated tissue and being freely supplied with sensory nerves,* 
it reflexly affects respiration and circulation, and any injury 
to the skin is followed by local and general effects depending 
upon the nature and intensity of the damage (see counter- 
irritants, page 610). Thus symptoms of poisoning and shock 
following extensive injury to the skin, as happens after 
burns, are attributed to the absorption of the break-down 
products of histamine-like substances. Skin rash is a common 
-accompaniment of many poisons and infections, and it is 
possible that it plays an important part in the defensive 
reactions that protect the body from microbic invasion. 

Sweat. — Secretion of sweat is an important function of 
the skin and is performed by the sweat glands. Although 
an excretion, inasmuch as it helps elimination of water, 
salts and nitrogenous end products, it regulates the body 
temperature by the evaporation of the water. The total 
amount of water lost in 24 hours is about 600 to 700 c.c. and 
may be greater under special circumstances. The reaction 
•of human sweat is acid, due to the presence of fatty acids 
derived from the sebaceous glands. The secretion of sweat 
•differs from the urine in that it is influenced by nerves and 
is independent of blood-pressure or general circulation, in 
fact there is abundant sweat when the skin circulation is 
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almost nil, as for instance, the cold sweat and death sweat ; 
although increase of blood volume, as happens after drinking 
large quantities of water, is followed by diaphoresis. 

The sweat glands are supplied by the sympathetic and 
are also under the control of the central nervous system. 
Pharmacologically the i)eripheral mechanism of the sweat 
glands acts as if they are innervated by the parasympathetic. 
Adrenaline, which stimulates sympathetic, ])rodiices no effect 
on sweat secretion. Mayer and Gottlieb hold that the sweat 
glands receive in general augmentor nerves from both the 
autonomic systems, and that in man and certain animals 
only the parasympathetic endings are accessible to the action 
of drugs (see page 217). 

Drugs that increase the secretion of sweat are called 
diaphoretics or sudorifics. They act as follows ; — 

1. ihy (iirecihj sthnuJafifUf the centre. — Drugs which 
stimulate the spinal centres also stimulate the spinal sweat 
centres. The following drugs stimulate the centres and 
cause diaphoresis ; they are ammonium acetate, ammonium 
citrate, and camphor. The centre is also stimulated by venous 
blood. 

2. Utj sfimulathifj the ner re-end tugs . — Pilocarpine is 
most powerful in this respect. Nicotine, physostigmine and 
muscarine act similarly. 

3. Bg dilating the cutaneous vessels. — As by local heat, 
hot baths, turkisli baths, hot drinks, or by drugs which 
specitically dilate vessels of the skin, as alcohol, opium, 
(Dover’s powder), chloral, salicylates, acetanilide, etc. 

I. lieftex stimulation of the centre. — Stimulation of the 
throat and stomach, as by tickling the throat or by the 
use of emetics, such as antimony and ipecacuanha, will 
produce perspiration through reliex Stimulation. Other 
examples of this are sweating in nausea and during psychical 
stimulation of the cerebrum, as from fear or anxiety. 

Therapeutics. — Diaphoretics are indicated : — 

(rt) To reduce pyrexia. 

(h) To cut short a threatening catarrh, or inflammation 
caused by specitic jmisons or metabolic products. 

(c) To lessen the accumulation of fluid in the system, as 
in dropsy, and to relieve excretory organs, e.g. kidneys in 
albuminuria. 

(d) To eliminate excrementitious products through the 
skin when the action of the kidneys is suspended, as in 
uncmia. Pilocarpine is most useful for this purpose. 

(e) To promote cutaneous circulation in many chronic 
skin diseases, e.g. warm water or Turkish baths in psoriasis. 

Drugs which diminish the sweat are known as an- 
hidrotics. They may act as follows : — 

1. By depressing the ends of the secretory nerves (para- 
•sympathetic). The effect of atropine is most powerful. 

39 
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2. By lessening the activity of the sensory nerves^ as bjr 
cold application, cool atmosphere, etc. 

Some drags like acids, quinine, nux vomica are also used 
but their mode of action is not known. 

Drugs that affect the hair.— -The hairs are epidermal 
growths contained in pits or hair-follicles. Except certain 
parts, the whole body surface is covered with hairs. But 
the growth of hair on the scalp, face, axillae and in the 
regions of the external genitals are controlled in a varying 
degree by the sex hormones. The pituitary and thyroid 
glands also influence the growth of hair. The influence of 
nerves on the growth of hair has not been satisfactorily 
established. 

When baldness is due to defective nutrition as happens 
after prolonged illness, general tonics and stimulating appli- 
cations like caiitharidin, rosemary, capsicum, quinine and 
pilocarpine in the form of lotions are useful. When due to 
metabolic disturbance, the use of drugs to supply the deficient 
internal secretion like thyroid or pituitary is indicated. 

Depilatories are drugs used to remove hairs. These may 
be (a) locals and the effects depend upon the presence of a 
sulphide and an alkali. The freshly prepared paste is 
applied in a thick layer over the part and allowed to remain 
for 5 to 10 minutes and then scraped oft* with a blunt knife, 
and cold cream applied to the inflamed skin. Barium sulphide 
(see page 103) is largely used for the purpose. It dissolves 
the hair shafts and causes them to break off leaving the skin 
quite clean and bald ; {b) internaly e.g. thallium (see page 130).. 

Ci.ASs A : Irritants and Counter-irritants 

These are drugs or measures which relieve inflammation 
or congestion of some internal organs by producing local 
irritation. The use of irritants for various purposes is one of 
remote antiquity, but the method of doing this has not 
always been the same, yet burning with hot iron, cautery, 
application of blisters and the use of irritant plants to 
produce local irritation or inflammation are still to be found. 
The principle however remains, and instead of the violent 
methods milder remedies are now used. 

All these drugs act by stimulating nerve-endings which* 
produce ( t) local vaso-dilatation and inflammation due to axon* 
reflexes ; (2) vaso-dilatation of distant organs due to axon 
reflexes acting through the posterior root; and (3) medul- 
lary reflexes affecting respiration and circulation (Clark). 

The effects of counter-irritation are local, general and 
remote. The local effects may be mild being limited to pro- 
duction of congestion and redness of the skin, i.c., rubefaction, 
and the drugs producing these effects are known as rube- 
facients. In this stage there is arterial and capillary 
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congestion, at first active, later passive, and is usually 
accompanied by sensory stimulation with itching, burning and 
pain. These effects are axon reflexes, t'.c., the vaso-dilatation 
with all its accompaniments occur without the impulses 
passing through a nerve cell. The condition of the skin 
returns to normal without leaving any local lesion. If the 
irritation is too strong, or if the irritant is allowed to remain 
for a longer period, little vesicles appear, which eventually 
coalesce and form one large blister, and the drug producing 
this effect is known as vesicant. In both these conditions 
exudation occurs, but when the exudate is greater than can 
be removed by the lymphatics, it collects, forming a blister. 
If the application is mild or not continued long the effects 
following application of rubefacients or vesicants resemble 
those of local inflammation. If the irritation is very severe 
and the irritant does not penetrate the epidermis but only 
the cutaneous glands, ])ustules form, which are at first 
discrete but later become confluent, and the drugs which 
produce these effects are known as pustulants, e.g. tartar 
emetic and croton oil. Caustics or escharotics destroy the 
vitality of the part on which they are applied. They cause 
sloughing and inflammation of the surrounding area, e.g, 
zinc chloride, potassium or sodium hydroxide. 

Apart from local effects the drugs of this group produce 
certain general changes, due to reflex stimulation of the vital 
medullary centres, vis.y the cardiac, vaso-motor and respira- 
tory. The results are not uniform and depend upon the in- 
tensity of the irritation produced. A mild irritation accel- 
erates the heart and raises the blood-pressure ; while a more 
powerful irritation slows the heart through vagus stimula- 
tion with fall of pressure through enormous dilatation of the 
splanchnic vessels. Similarly respiration is stimulated by 
mild irritation, e.g, use of sinapism, or application of cold 
douche on the face in narcotic poisoning, faintness, or 
hysteria. Owing to the changes in the distribution of the 
blood through vaso-motor disturbance, the temperature 
varies. There is leucocytosis specially after the use of 
vesicants, while the absorption of oxygen and elimination of 
carbon dioxide are augmented. 

The exact manner in which the counter-irritants act and 
exert their beneficial effects on distant organs is still a matter 
of dispute. Much light has however been thrown by the works 
of Head and Mackenzie, who have shown a relationship be- 
tween the viscera and certain skin areas and body wall 
through the nervous system. They pointed out that the 
tenderness of the superficial tissues may be a manifestation of 
inflammation or injury of one of the internal organs. Thus 
tenderness of the skin and muscle of the epigastrium implies 
ulcer of the stomach. In many instances the pain is referred 
to situations remote from the organs giving rise to it. Thus 
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the pain of biliary colic may be felt in the epigastrium, that 
of renal colic in the testicle, that of heart affections in the 
left arm. These tender areas or Head^s areas do not corre- 
spond to posterior nerve roots but to their segmental rela- 
tions. According to Head the spinal cord and brain are 
regular segments, and that a lesion implicating a nerve from 
a particular segment aff'ecfcs all the nerves whose centres are 
in that particular segment. It is possible that the good 
effects which follow application of counter-irritants may be 
the result of conferred hypersensitiveness to stimuli, to reflex 
changes in the circulation, or perhaps to psychical effects on 
the mind. 

Therapeutics. — Counter-irritants are indicated as fol- 
lows : — 

(1) To subdue inflammation or to afford relief to the 
circulation of a part or organ in direct vascular connection 
with the skin selected for the application of rubefacients or 
vesicants ; e.g. the application of a blister in acute pneu- 
monia, pleurisy, hepatitis, etc. 

(2) To help absorption of subjacent or subcutaneous 
morbid growths or effusion, e.rj. the application of flying 
blisters in pleuritic effusion and synovitis, and of iodine in 
enlarged glands. 

(3) To relieve pain from neuralgia, ejj. sciatica and facial 
neuralgia. 

(4) To allay central nerv'ous irritability, as in hysteria. 

(5) To reflexly stimulate the central nervous system ; as 
in syncope, narcotic poisoning. 

(6) To relieve muscular irritability, e.cj. sinapisms in 
cramps of cholera, and lumbago. 

(7) To remove any morbid process from the seat of disease 
to the irritated surface ; as the application of a mustard 
plaster to the great toe or foot when gout attacks important 
organs. When counter-irritants act in this manner, they are 
called revulsives or derivatives, 

("antharidin. 

Source.— Obtained from various .species of Caitihnris (Spanish fly), or ol 
Mylabris. 

Characters.— Colourless, glistening crystals ; inodoi ous. Very slightly soluble 
in water, petroleum spirit, or alcohol (IK) p.c.). More soluble in chloroform, 
acetone and fixed oils. 

Official Preparations 

1. Emplastrum Cantharidini. Syn.—BHsterhif/ Plaster.-— 0.2 p.c. cantliaridin. 

2. Liquor Epispasticus. Sijn.— Blistering Liquid.-^A p.c. canthai idin. 

Pharmacology 

Externally, — Locally applied to the skin, cantharidin does 
not show any sign of action until after 2 or 3 hours, when 
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tingling and burning are felt on the part, soon followed by 
redness ; referable to the irritation of the local nerves and 
the dilatation of the local blood-vessels. Vesicles appear 
next which run together and form one large bleb. Hence it 
is an irritant, rubefacient and vesicant, but its action is 
slower than many others of the same class. Cantharidin is 
freely absorbed by the skin. 

Internally. Gastro-intestinal canal.— Unless given in 
very minute doses well diluted, cantharidin in the form of 
tincture (dose, 2 to 5 ms.) causes severe irritation of the 
mouth, fauces, stomach and bowels, producing burning pain 
in the mouth, throat and abdomen, vomiting and purging. 
The vomit an(l the motion may contain blood. Therefore it 
is a most powerful gastro-intestinal irritant. 

Urinary organs. — Cantharidin, absorbed from the skin 
or stomach and bowels, is slowly excreted by the kidneys, 
which it stimulates and acts as a diuretic. In large doses it 
causes pain in the loins, and burning and scalding in the 
bladder and urethra leading to strangury, albuminuria and 
hsematuria. These symptoms are due to active inflammation 
of the glomeruli, which spreads to the cells of the tubules 
until all the tubules arc involved, and to irritation of the 
fundus and sphincter of the bladder. 

Genital organs. — In poisonous doses it inflames the 
genital organs and causes violent priapism and numerous 
seniii»al emissions. It produces congestion of the uterus and 
may bring on menstruation or abortion. 

Acute toxic action. - Besides the irritant effects on the alimentary 
and genito-iirinary tracts alrea<ly <lescril)ed, it affects the heart, res- 
piration and nervous system producing (piickened pulse and respira- 
tion, lieadache, mental confusion, loss of sensihdity, convulsioUt 
dyspn<ea, and death. 

Antidotes.— Nineties, pump, mucilaginous drinks, raw eggs. Oils 
and fats should be avoided as they increase the solulnUfy of the drug, 
Morpliine or opium suppository, and sitz hath to relieve strangury. 

Chronic toxic action.- Long continued small doses cause organic 
changes almost similar to those that occur in phosphorus poisoning. 

Tiierapkutk s 

Externally , — Therapeutic indications of counter-irritants 
having been fully described, only some of the specific uses 
of cantharidin are given below : — 

1. To increase local circulation and thereby promote local 
nutrition, cantharidin is used well diluted in the form of hair 
lotions or hair-oils in the falling off of hair and alopecia. 

2. To relieve j^ain of neuralgias, blisters should be 
applied over the posterior branch of the spinal nerve-trunk 
close to the spine, for if they are put on the seat of pain, 
they intensify the suffering. In sciatica they may be used 
as flying blisters along the course of the nerve. If pain is 
caused by a localised inflammation, it is relieved by the 
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direct application of a blister over the seat of inflammation, 
as in acute articular rheumatism. 

3. To promote absorption of morbid products, blisters may 
be applied over the joints in chronic rheumatism, synovitis 
and arthritis ; over the chest in pleuritic or pericardial effu- 
sions; over the abdomen in subacute peritonitis, ovaritis, 
pelvic cellulitis, etc. 

4. 2o reduce inflammation, a hVister should be applied a 
little away from the seat of inflammation, as in pericarditis 
and pleuritis in thin subjects. Counter-irritation behind the 
ear or high up on the temple reduces inflammation of the 
eyes, and on the perineum relieves prostatitis. 

5. To arrest spasm and reflex disturbances, e.ff. blisters 
over the epigastrium in obstinate vomiting. 

Internally, — Cantharidin is only rarely used internally 
because it is such a powerful irritant. 

Caution. — Cantharidin blisters should be avoided or very 
cautiously applied to children; weak, antemic and old persons, 
pregnant women and those who are subject to renal disease, 
as they may cause strangury. Neither should they be 
applied to the back of bedridden patients or to paralysed 
limbs, as they may produce troublesome sores. 

Prescribing hints. — To prevent absorption of the canthar- 
idin, the plaster should only be kept on till the vesicles form 
(about 3 to 6 hours), when a hot poultice will help the rising 
of a bleb. It is then generally punctured to let out the 
serum and dressed with cold cream or soft paraffin. Sometimes 
we apply flying blister, i,e., a series of small blisters, each 
not larger then a shilling or eight anna bit, kept on for 
about two hours in one spot, then removed and applied a 
few inches away for two or three hours, and so on until the 
affected area is covered. Before applying a blister, the skin 
should be thoroughly washed with soap and water and 
rubbed with a towel until the part becomes reddened. The 
plaster sometimes requires warming before application. 

, Class B: Emollients and Demulcents 

Emollients are drugs which soften or relax tlie parts to which they 
are applied. They are bland, oily and fatty substances and prevent 
cracking of the skin by supplying it with fat or moisture. Demul- 
cents protect mucous membranes from irritation. 

Emollients and demulcents are 

Olive Oil, Sesame Oil, Cottonseed Oil, Almond Oil, Linseed Oil, Araohis Oil, 
Glycerin, Honey, Liquorice, Acacia, Tragacanth, Starch, Soap, Paraffin, 
Oleic Acid, Lard, Wool Fat, Suet, Beeswax 

4IL.EUM OI.1TA1: 

Olive Oil 

Source. — The oil expressed from the ripe fruit of Olea europoea. 

Characters.— Pale yellow, or greenUu-yellow, liquid with faint 
odour and bland taste. Sp. gr. 0.915 to 0.918. 
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Composition.— (1) Olein^ glyceride of oleic acid, 93 p.c. ; and (2) 
TAnolein^ glyceride of linoleic acid, 7 p.c. (3) Pahnitin, a solid oil com- 
posed of palmitic acid and glyceryl. (41 Arachin. 

B.P. Dose.— to 1 oz. or 15 to 30 mils. 

Official Preparation 
1. Unguentum Aquosuxn.— Aqua about 24 p.c. 

Pharmacology and Therapeutics 

Externally,— Olive oil being a bland unirrifcating fixed oil 
is applied as an excellent emollient in dry skin diseases, such 
as psoriasis and xeroderma. It forms a basis for liniments 
and ointments, and as a lubricating agent is employed in 
massage. It softens and aids the removal of the scabs of 
p.czema, favns, etc. Mixed with 4 or 5 p.c. of phenol, it is 
applied in the desquamative stage of scarlatina and small- 
pox. Lin. calcis (lime water 1, olive oil 2) is a soothing 
protective to burns and scalds. The oil is absorbed by the 
cutaneous lymphatics, and gives nutrition to the tissues, 
but not to tlie same extent as is done by cod-liver oil. 

Internally. — As a demulcent, it is useful in irritant poison- 
ing, except by phosphorus. In small doses, it undergoes 
the same changes in the intestinal canal as cod-liver oil and 
is absorbed. It is therefore a nutrient and a food, and can 
be given in wasting diseases. In large doses (l to 2 ozs.) it 
lubricates the gut and is a mild laxative, producing painless, 
soft stools, and is therefore of great value in intiamed and 
ulcerated piles, rectal ulcers, anal fissures, and constipation, 
especially if produced by opium. It acts also as a laxative 
when given as an enema (4 ozs. to ^ pint of starch mucilage), 
and in hecal impaction and intestinal obstruction (5 to 20 oz.). 
It is also used as a vehicle for rectal administration of 
ether and paraldehyde ( see page 100 ), and for the 
hypodermic administration of ether and camphor (see pages 
152 and 518). 

Because the cholesterine of the gall-stone is soluble in 
pure olive oil at the normal bodily temi>erature, it has been 
recommended as a solvent for gall-stones on the supposi- 
tion that some of the constituents of the oil are excreted 
with the bile, but as there is not the slightest evidence that 
the oil can reach the gall-stone in the gall-bladder or cystic 
duct its value is doubtful. 10 to 20 oz. or even more of the 
oil are however given daily to those who siifier from biliary 
ealculi. It reduces the acid secretion of the stomach, and 
by stimulating the contraction of tlie gall-bladder acts as 
an indirect cholagogue. Its use has therefore been advoca- 
ted in gastric ulcer and in dyspepsia without ulcer, but where 
the symptoms are similar to those of ulcer. In various dis- 
orders of the gall-bladder, such as cholecystitis without 
stones, cholelithiasis and in atony of the gall bladder its use 
relieves the symptoms. 
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It may be administered alone, in capsules or in the forn> 
of emulsion. 


OliKlIM MESAMl 

Sesame Oil 

Syn.— Teel Oil ; Gingelli Oil. 

Source.— The oil expressed from the seeds of the Sesamitm mdicum. 

Characters.— A pale yellow, liquid; faint odour ; bland taste. Sp. gr. 0.02t 
to 0.924. 

Composition.— (11 Sesnmin, a crystalline substance. (2) Liquid f^ts, 70 p.c., 
consisting of glycerides of oleic and linoleic acids. (3) Sesamol, a phenol. (4) Solid 
fats, 12 to 14 p.c., stearin, palmitin, etc. 

B.P. Dose.— Va to 1 02 . or 16 to 30 mils. 

Uses.— Used as a substitiife for olive oil to make liniments, ointments 
and plasters. 


OI.KITM €;OSSYl»II 

Cottonseed Oil 

Source.— A fixed oil obtained from the .seeds of various cultivated stiecies 
of Gossypittm. 

Characters.— Pale yellow, or yellow oil. Almost odoui-Iess, with a bland 
taste. Slightly soluble in alcohol (90 p.c.), miscible with ether and chloroform 
and with light petroleum. If it soliditie.s it should bo gently warmed and 
thoroughly mixed before use. 

B.P. Dose.— Va to 1 oz. or 15 to 30 mils. 

Uses.— It is used for the same purposes as olive oil. lleing cheap it is 
preferred to other oils for external use. 


OliFlIHI AMYGDALAE 

Almond Oil 

Syn.- Oleum Amygdalw Exprcs.sum, IT. S. P. 

Source.— A fixed oil obtained from the seeds of Primus communis var. dttlcis, 
or of F. communis var. amara. 

Characters,— Pale yellow, nearly inodorous, with a bland, nutty taste. Sp. 
gr. 0.915 to 0.920. SolnhilUy.~~ln ether, cliloroform, slightly in alcohol (90 p.c.). 

B P* Dose.— Vi to 1 02 . or 15 to 30 mils. 


Pharmacology and Therapeutics 

Externally . — Almond oil is a demulcent and emollient, and 
being a bland oil makes a good basis for many hair-oils and 
ointments. It is a soothing application for chapped hands, 
excoriations and irritable skin diseases. 

Internally . — Sweet almond is nutritive. Its flour being 
devoid of starch is given to diabetic patients as a substitute 
for starchy food, the only objection to its use being its high 
price. 

The oil is a mild purgative in 2 to 4 dr. doses. An enema 
of 1 to 3 pints of the oil is effective in impaction of faeces and 
obstruction of bowels. It is pleasanter than olive oil, but 
expense limits it use and leads to frequent adulteration. 
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LIN f ill 

Linseed 

Syn.— Flax Seed : Lini Semina. Syti. l.V.-Tisi, Mashina, Beng. AIsi\ Hind. 

Source.— Tlie dried ripe seeds of hinum Msitatiniiimnm. 

Characters.— Small, brown, glossy, nearly Hat seeds ; 4 to 6 mm. long ; ovate,, 
obliquely pointed, glabrous. Internally yellowish-white with two oily 
cotyledons. No odour ; ta.sto, mucilaginou.s, oily. Three varieties are seen, viz. 
brown, white and red. 

Composition.— (1) Mncilayp, G p.c. in the testa. (2) Fixed oil (off.), which 
consists oifilficeryl combined with linoleic acid, 30 to 40 p.c. 


LINI If LCINTLSLM 

Crushed Linseed 

Syn.— Tiins<‘ed Meal ; Lini Semina Fontiisa. 

Source.— It is linseed lediicc'd to a coarse powdoi'. Should bo recently 
prepared. 

Characters.— A coarse browni.'<h-yellow powder, with visible fragment.^ of 
brown testa. Bland, not ptingeiit or rancid, odour, when mixed with warm 
water. 


OLE till LINI 

Lin.seed Oil 

Source and characters.— A yellowish-brown oil exv>j’essed from linseed. Taste,, 
bland ; odour, characteristic. “Boih*d‘* linsee«l oil should not be used. 

B.P. Dose.— ’ 2 to 1 oz. or 15 to 30 mils. 

PHAKMACOLOdY AND THERAPEUTICS 

Ejrf emalhj. — Contused linseed in the form of a warm poul- 
tice is used to disperse threatening local inflammations. It 
acts by dilating tlie local blood-vessels and by relaxing the 
tissues relieves the tension and pain caused by pressure 
over the periphery of the sensory nerves. Jlut if the poultice 
is too hot it increases pain and tension. If tlie leucocytes 
have already passed through the coats of the vessels, and 
suxipuration has commenced, a warm poultice helps it to 
reach the surface. Hot linseed meal poultice is an excellent, 
mild, continuous counter-irritant for deep-seated inflamma- 
tions, such as pneumonia, bronchitis, broncho-pneumonia,, 
pericarditis, peritonitis, pelvic cellulitis, etc. The counter- 
irritant effect can be greatly increased by dusting powdered 
mustard over the surface of the poultice, or mixing it (1 in 16) 
with the meal. 

The oil makes a good emollient application to burns and 
scalds in the form of canon oil (sve page 98). It can also be 
used as an enema (1 lb.) in imi>acted conditions of the rectum 
and lower colon. 

Internalhj . — Linseed tea, i.c., the infusion of linseed, 
especially when combined with lemon, is a reputed domestic 
demulcent drink in throat cough. The ordinary formula for 
linseed tea is linseed drs., liquorice root 1 dr., boiling 
water 10 oz., infuse for twro hours. This can be taken 
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sweetened with sugar. It has a slightly diuretic action and 
a patient with an irritable bladder or suffering from 
gonorrhoea often finds relief by copious linseed drinks. 

OI.E1TM ARACIIIS 

Arachis Oil 

Syn.~Niit Oil ; Ground-nut Oil ; Pea-nut Oil. 

Syn. I. V,'—China-‘badamer tel, Mutkalaier tel. Hind. 

Source.— Expressed from the seeds of Arachis hypoficea. 

Characters.— Pale-yellow or greenish-yellow, liquid ; odour, faint, and nut- 
like; taste, bland, nutty. Sp. gr. 0.916 to 0.921. Becomes rancid and thick slowly. 

Composition.— 0/«m, also contains the glycerides of hypogceic, arachidic and 
linoleic acids. 

B.P. Dose.— Vs to 1 oz. or 16 to 30 mils. 

Pharmacology and Thkrapkutk^s 

Externally.— ThQ oil makes a good substitute for olive 
and almond oils, and has long been used in Indian pharmacy 
in their stead. 

Internally . — It has a gentle aperient action. The seeds 
are very nutritive as they contain 31.0 p.c. of nitrogenous 
compounds, 37.8 p.c. of starch and sugar, and 11.8 x> c. of 
fatty matter. They are largely eaten in India and Africa. 

Gf.YCKRINlM 

(flycerin. 

Source.— Obtained by the hydrolysis of fats and fixed oils. 

Characters.— A clear, colourless, inodorous, sweet, syrupy liquid, miscible 
with water and alcohol (90 p.c.); insoluble in ether, chloroform, and fixed oils. 
It is neutral, hygroscopic ; sp. gr. 1.260 to 1.265. 

B.P. Dose.— 60 to 120 ms. or 4 to 8 mils ; 30 to 120 ms. or 2 to 8 mils by rectal 
injection. 

Enters into.— The preparation of all Glycerins. 

Official Preparation 

1. Snppositorinm Glycerini.-70 p.c. 

PllAR3lACOL()GY 

Externally . — Glycerin adheres to the surface to which it 
is applied and absorbs moisture. It keeps the part moist 
and does not itself evaporate. It readily penetrates the 
unbroken skin, and carries with it many substances, such as 
alkaloids, when mixed with it. It is an antiseptic, emollient 
and demulcent. It renders the skin supple, especially when 
diluted with water, allays burning or tingling. Owing to its 
avidity for water, undiluted glycerin is irritant to the 
mucous surface and to the skin. If introduced into the 
< 56 rvical canal, it provokes uterine contraction. 

Internally. Alimentary canal. — Undiluted glycerin makes 
the .mouth clammy and sticky. It is easily absorbed and 
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oxidised in the body. In large doses it acts as a laxative. 
Injected into the rectum, it moves the bowels by inducing 
peristalsis from its local irritant ett'ects caused by the ab- 
sorption of moisture from the mucous surfaces. 

Blood. — It is freely absorbed by all surfaces. Sub- 
cutaneous injections cause destruction of red corpuscles, and 
the haemoglobin is dissolved in the plasma, leading to haemo- 
globinuria. 

Elimination. — Glycerin is excreted from the body as 
propionic, formic and other acids. The urine of persons 
taking glycerin gives the copper and fermentation tests for 
sugar due to the appearance of reducing product which is 
not sugar. 

Phailma(’ei:tical Uses and Tuekapeutics 

Fharmaceuticalltf. On account of its valuable physical 
properties, glycerin is peculiarly flitted for pharmaceutical 
and dispensing uses. It makes an excellent all-round 
excipient for pills. It is used in the preparation of supposi- 
tories, pessaries, pastils, jellies, glyco-gelatin preparations 
and ointments ; and as a solvent for many alkaloids, active 
principles, acids, alkalies, neutral salts, gliicosides, iodine, 
etc. it is a valuable adjunct to lotions for the skin and the 
hair. As a flavouring agent it is largely employed as a 
substitute for syrups in mixtures. As a sweetener and 
preserver of mixtures it is admirably suited to the Indian 
climate. 

Externalhf , — As an emollient, glycerin diluted with water 
<1 in 3), or giycerinum c. aqua roste (glycerin 2, rose water 3), 
is the best ap])Ucation for chapped lips and hands, rough, 
dry, furfuraceous skin and for every kind of skin disease, 
such as herpes, eczema, etc., which requires an emollient. 
Mixed with boric acid it is serviceable in pityriasis of 
the body and scalp. It removes dryness of the meatus 
of the ear, and heals excoriation and fissures. It is the best 
preventive for bed-sores when gently rubbed into the parts 
before they become tender and red. A 5 p.c. solution of both 
glycerin and Friar’s Balsam in rose water ])revents a further 
breaking out of acne when once it is checked. Cotton-wool 
soaked in glycerin and applied to the os uteri, by causing a 
copious watery discharge, relieves congestion of that organ. 
For its hygroscopic property it forms a valuable ingredient 
of cataplasma kaolini. 

Internally. Alimentary canal.— The lips, the tongue and 
the gums covered with sordes, as in acute febrile diseases are 
easily cleaned by keeping them moist with glycerin. As a 
laxative it is never used by the mouthy but it may be 
combined with castor oil to render the latter less disagreeable 
and more effective. Glycerin (1 to 4 drs.) may be injected 
into the rectum by a special syringe to open the bowels in 
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constipation. The official suppository may conveniently be 
used for the same purpose and is particularly useful in cases 
where there is a prejudice against the use of eneraata. The 
injection of glycerin is contra-indicated in piles and is use- 
less if the fsBcal accumulation is very high up. 

Lungs. —A tea-spoonful of glycerin alone or diluted with 
water often relieves cough. A little lemon juice added to it 
makes it more efficacious and moderates its sweetness. 

MEL MEPLUATIJM 

Purified Honey 

Source. — Commercial honey melted and strained, the specific gravity being 
adjusted to 1.3f> by the addition of water. 

Characters.— A viscid, translucent, pale-yellow or yellowish-brown, liquid, 
becoming crystalline and opaque. Odour honey-like. Taste, sweet. 

Composition.— A mixture of several kinds of sugar, riz. cane-sugar, grape- 
sugar, laevulose : also wax, ijollen, colouring and odorous matters, etc. 

Enters into.— Mel Boracis, Oxymel ScilUe. 

OfFIOFAL PltEPARATION 

1. Oxymel.— B.P. Dose.— 30 to 120 ms. or 2 to 8 mils. 

PifARMACOLOfJY AND TiIKU.VPEUTICS 

Externally , — Honey is a demulcent and is used as a 
covering to boils and excoriations. It is also used as a 
cosmetic. 

Internally , — It increases the secretions of the mouth and 
throat, and acts as a demulcent, relieving dryness of the 
mouth, cough, difficulty in swalloAving. Hence it is used in 
gargles, cough mixtures and linctuscs. It is a nutrient and 
in large doses a laxative and is therefore used to oiien the 
bowels of infants. Honey makes an excellent vehicle for 
castor oil and for administration to new-born babes and 
infants. 


<iLY€\RRlIIKA 

Liquorice 

Syn.— Glycyrrhizic Radix. 

Syn, l,\,~~Ja8hthimaflhu,liim?^. Meetha /cAt/, Hind. 

Source.— The peeled root aud peeled subterranean stem of 
and other species. 

Characters.- Long, cylindricial, before being peeled dark brown, and longitu- 
dinally wrinkled ; when peeled, j^ellow, fibrous. Fracture, fibrous. Odour, faint. 
Taste, characteristic, sweet, free from bitterness. 

Composition.— (1) Qhjajrrhizin, a sweet, white, crystalline powder consisting 
of calcium and potassium salts of glycyrrhizic acid. Also contains asparagin, 
grape sugar, resin, starch, malic acid, etc. 

B.P. Dose.— 15 to 60 grs. or 1 to 4 grms. 

Official Prepabatiok.8 

1. Extractum Glycyrrhizae.— B.P. Dose.— 10 to 30 grs. or 0*6 to 2 grm. 

2. Extractum Glyeyrrhizie Liquidum.— B.P. Dose.— 30 to 60 ms. or 2 to 4 mils. 

3. Pulvis GlyoyrrhizeB Compositus. Syn,-~‘Pitlvis Pcc#ora/f«.— Liquorice and 
senna leaf each 16 p.c. B. P. Dose. -60 to 120 grs. or 4 to 8 grms. 
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Non-official Preparation 

1. Mistura Glycyrrhizse Co., U.S.P. Sifn.— Brown MixInre.—YXmd extract of 
liquorice 120 c.c. ; potass^ium antimony tartrate 0.24 grm. ; tr. camphor, co 120 c.c ; 
spirit of nitrons ethcj- 30 c.c. ; j^lycurin 120 c.c. ; water rps. to 1000 c.c. Dose, U.S.P. 
4 c.c, or 1 dr. 


Phakmacology and Tjierapkptjcs 

Tnternallij . — Being sweefc it increases the flow of saliva. It 
is an excellent demulcent, and is largely employed in relieving 
sore-throat, for which purpose pieces of “stick Ihjuorice’' 
are kept in tlie mouth. The dried root has no laxative 
effect, but pulv. glycyrrhizm co. is a mild laxative owing 
to senna and sulphur. Liquorice makes an excellent exci- 
pient, and disguises the taste of many nauseous drugs such 
as aloe, ammonium chloride, cascara sagrada, senna, senega, 
turpentine, and many bitter substances. 

A€A€IA 


Acacia 

Syn.— Acachc Oiimmi. 

Syn. l.V.—Gaml, Deng, Bahul ka-tjand, Hind. 

Source.— A gummy exudation from the stem and branches of Acacia Senegal^ 
and other species Acacia. 

Characters.— Ovoid oi* i-ouiid tears or masses ; colourless, glistening, or 
yellowish angular fragments; odoui'less ; taste, Idand ; mucilaginous. Soluhilitg.— 
Entirely in water, insoluble in alcohol. 

Composition.— or arabic acid, combined with calcium, potassium, and 
magnesium. Also contains oxidising, peroxidising, and diastatic ferments. 

Offk U A L Prrparations 

1. Injectio Sodii Chloridi et Acaciae. -Contains p.c acacia. 

2. Mucilago AcacisB. Sgn. — ^lucilage of Gum Acacia . — 40 p.c. B.P. Dose. — 60 to 
240 ms. or 4 to 16 mils. 

3. Pulvis Tragacanthae Compositus.— Acacia 20 p.c. B.P. Dose.— 10 to 60 grs. or 
0.6 to 4 grm. 

N ON-OFFICI A L PR EPA K ATION 

1. Syrupus Acaciae, B.P.C. — Mu<*ilage of acacia 26, Syrup to 100. 

PHAUMAC0I.<)(JY and TllKRAI’Kri'lCS 

(xiim acacia is feebly nutritive, being converted into 
sugar in the intestine. It is given as an emollient in sore- 
throat, catarrhal states of the gastric, intestinal or bronchial 
mucous membranes and as a demulcent in irritant poisoning. 
It is a reflex expectorant. In pharmacy, it is chiefly used 
to suspend insoluble powders, resins, oils, and as an exci- 
pient for pills, jujubes, etc. The injection has been used 
intravenously in shock following Ineraorrhage (see page 83). 

TKAOACAXTIIA 

Tragocanth 

Syn.— Syrian Tragacanth. 

Source. — A gummy exudation obtained by incision from Astragalns gummifer, 
and other species of Astragalus. 
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Charaeters.—Thin flattened flakes, Irregularly oblong, or more or less curved 
marked on the surface by concentric ridges, 2.5 cm. long, and 12 mm. wide ; 
white, or pale yellowish-white, semewhat translucent. Very tough and must 
be heated to 49"C. before it can be powdered. Without .smell or taste. Soluhility.'- 
Spann gly in cold water which converts it into a gelatinous mass ; coloured 
violet by iodine. 

Composition. — The part soluble in water consists of Polyarahinan tHgalactan^ 
geddic acid, which on hydrolysis yields arahiuoae, galactose, and geddic acid. The 
insoluble portion-yields a- and B-tragacanihatixylan-hassoric acids, which yield on 
hydrolysis tragacanthose, ay lose and hassorie acid. A little starch. 

Official Prei»arations 

1. Mucilago Tragacanthse.— Tragacanth T25 p.c. B.P. Dose.— 60 to 240 ms. or 4r 
to 16 mils. 

2. Pulvis Tragacanthffi Compositus.-Tragacantli 15 [i.c. B.P. Dose.— 10 to 60 
grs. or 0.6 to 4 grm. 


N ON-OFFICIAL PllEPAR ATI ON 8 

1. Linimentam Exsiccans. Sf/n.—Jiassoria Tragacanth !S, Glycerin 2, 

Alcohol <90 p.c.) 10, Water to KM). Drie.s quickly on the skin producing a pleasant 
cooling sensation. May be medicated with any di iig. 

2. Gelanthum (T^nna).— Soak tragaftanto 2'/2 dr. in watiU’ 10 oz. for 4 hour.s in a 
steam bath, press through muslin, add glycerin <> dr. Heat on a water bath for 
1 hour, add thymol water q.s. to 12 oz. 


PHARMA( OI.OGY AND THEUAPEUTK’S 

In the form of Unna’s (xelanthum, or the various 
‘‘Bassorins’^ tragacanth is very useful in the treatment of 
many skin diseases. It is a demulcent, and mixed with 
glycerin forms a soothing application in sore-throat, but its 
chief use is to aid the suspension of heavy insoluble powders 
in mixtures. As a rule the mucilage is to be preferred ta 
the compound powder which, on account of the starch it 
contains, is apt to ferment. 

AMYLIJII 

Starch 

Syn. l.V.-'Sheisar, Beng. 

Source.— Polysaccharide granules, obtained from the grains of maize, Zen 
Mays. 

Characters.— In fine, white powder or in irregular, angular masses ; inodorous* 
Readily reduced to powder. 

Incompatible.— Iodine 


Official Preparation 
1. Glycerinum Amyli.— 8*5 p.c. 

PHAEM.\COLOGY AND THEEAPEUTICiS 

Externally . — Starch is bland and non-irritating and may 
be used as a protective and absorbent in weeping eczema or 
excoriated and inflamed surfaces, as slight burns. In the 
form of violet powder, which is merely perfumed starch, It 
is used to prevent excoriation of the skin of infants. General 
ly it is used as a basis for dusting powders and insufl9ations. 
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Glyc. amyli is a good application for chilblains and chapped: 
hands. 

Internally . — It is a food and an antidote for poisoning by 
iodine. Mucilage of starch (1 in 40) forms a basis for enemas 
and to suspend insoluble powders and oils. It is also used 
as an antidote for poisoning by iodine. It should always 
by freshly prepared. In the form of barley water starch 
is largely used as a de*mulcent and for diluting milk for 
infants. 


NAPO AlVIMAf.IS 

(hird Soap 

Source.— Made from sodium hydroxide and purified solid animal fats, consist- 
ing principally of stearin, 

Characters.— Yellowish-white or greyish-white, substance ; nearly inodorous ; 
horny and pulverisablc when dry, easily moulded when heated. Soluble in 
alcohol (‘dOp.c.), sparingly in cold, but soluble in hot water. 

NAPO 

Hard Soap 

Syn.— Castile Soap ; Olive Oil Soap. 

Source.— Soap made from sodium hydroxide and olive oil. 

Characters.— A greyish-white, yellowi.sh-white, or greenish-white substance ; 
nearly odourless. Becomes horny and pulverisablo when dry. Soluble in 20 
parts of cold water, in 1.5 parts of hot water, almost completely soluble in 
alcohol v‘.l0 p.c.). 


8APO 

Soft Soap 


Syn.— Green Soap. 

Source.— Soap made with potassium hydroxide and olive oil. 

Characters.— Yellowish- white to green, almost inodorous, of an unctuous- 
consistence. Readily in alcohol (90 p.c.), and in water. 

Official Preparation 

1. Linimentum Saponis. jSyw.— Soap 8 p.c. 

Non-official Preparation 

1. Liquor Saponis .Sthereus, B.P.C. Syn.—JEther Soap.— Oleic acid 35, Caustic 
Potash, qs,, Water g-.s., Oil of Lavender 0.2, Alcohol (90 p.c.) 15, Ether to 100. For 
surgical use prior to operations. 

Pharmacology and Therapeutics 

Externally . — Soap is a valuable cleansing agent due to 
partial hydrolysis and formation of free alkali when it comes 
in contact with a large quantity of water. This alkali 
saponides and dissolves the fat of the skin and softens the 
epidermis. It is therefore largely used in various skin 
diseases to remove the epidermis and to make the deeper 
layers accessible to other remedial measures. Owing to 
its power of penetration, it is used as a vehicle for drugs 
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intended to be absorbed or to act through the skin. Sebor- 
rhcea, scaly eczema, sycosis and ichthyosis do well when 
the parts are washed witli soft soap before any remedial 
agents are applied. The liniment rubbed over sprained or 
stiff joints promote the absorption of inflammatory products, 
but how far this effect is due to the friction or to the drug, 
is difficult to say. Soax>s can bo medicated with various 
xlrugs. Mollin or superfatted soap is not irritant and may 
be used in many skin diseases, and makes a good basis for 
ointments. 

Infenaa////.— Hard soap is antacid, and not being easily 
soluble may be used to neutralise acid in any part of the 
intestinal tract, which the soluble alkalies cannot reach. It 
aids the emulsification of foods in the duodenum, and 
restores some of tlie normal constituents of bile. It is 
itself a gentle laxative, and corrects and aids the action of 
certain purgatives, such as jalap and aloes. Introduced 
into the rectum in the form of a cone as a suppository, it 
purges by reflexly contracting the rectum and colon, and is 
very useful in infantile constipation. Koa]) and warm water 
make an effective enema for constipation of adults. 

Hard soap is used in pharmacy as a corrigens and as a 
basis for pills and plasters, and "the soft soap as a basis for 
some liniments. 


PARAFFIN! HI RURIIHI 

Hard Paraflin 

Syn.— Paraffin wax. 

Source. A mixture of solid hydrocarbons, obtained from petroleum, and 
from shale oil. 

Characters. A colourless or white, translucent mass; odourless even when 
freshly cut; tasteless; slightly grea.sy to touch. Hums with a luminous tlame. 
Insoluble in water and in cold alcoliol (IK) p.c.); solubh 3 in other and chloroform. 


Off 1 ( ' I a l P k e p a r A r i ox s 

1. Unguentum Par affini.— Hard paraffin, white or yellow soft paraffin, white 
beeswax. 

2. Ungaentum Simplex. --Hard paraffin, white or yellow soft paraffin, wool fat. 

I "SES 

In pharmacy it i.s u.scd as a basis foi ointnumts, specially for use 
with drugs not intended to be absorlied. it is also used as an excipient 
for silver nitrate and permanganate of potash pills. 

FARAFFINIJH IiI<|LIDlJAI 

Liquid Paraffin 

Syu.— Liquid Petrolatum, U.S.P. ; Adexjsin Oil; Glymol; Oleum Dcolinse ; 
Paroleine and Chrismaline. 

Source.—It is a mixture of liquid hydrocarbons, obtained from petroleum. 

Characters.—Transparent, colourless, tastele.ss, odourless, oily liquid. Sp. 
/gr. 0.880 to 0.895. 

B.P. Dose.— 1/4 to 1 02 . or 7.6 to 30 mils. 
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PARAFFINUM MOI.1.F AI.BFM 

White Soft Paraffin 


Syn.— Petroleum Jelly. 

Source.— A mixture of semi-solid hydrocarbons, obtained fiom petroleum, 
and bleached. 

Characters.— A white, translucent, soft mass ; unctuous to touch. Odourless 
and ta.steless. 


Official Preparation 

1. Unguentum Aquosum.— Aqua 24 p.c. 

PARAFFIN F JR MOL.1.F FI.AVFM 

Yellow Soft Paraffin 

Source.— A mixture of .semi-solid hj^drocarbons, obtained from petroleum. 

Characters.— A pale yellow to yellow, translucent, soft mass. Unctuous to 
the touch. Almost free from odour or taste. Insoluble in water, in alcohol (90 p.c.), 
soluble in ether and chloroform. 

PlIARMArOUOGY AND ThKUAPEUTICS 

Exfernallfj . — Paralliiis neither irritate the skin, nor be- 
come rancid, nor are they acted upon by acids, alkalies or 
oxidising agents. They are therefore superior to lard, and 
form a valuable basis for ointments meant for local action 
only. As they are very feebly absorbed, they cannot be 
used as a basis where constitutional action of drugs is 
intended. Lhpiid parailin is a useful solvent for many drugs 
intended for liypoderniic injection. Hard paraffin is used 
to give consistence to softer ointments, especially in India 
during the hot weather. As they are non-irritant and do 
not undergo a change by exposure to the air, they are very 
useful lubricating and protecting agents in psoriasis, xero- 
derma, chapped hands and nipples, eczema, sunburn, etc. 
Paraffin forms an excellent dressing for burns. A thin film 
of li(iuid or melted paraffin is painted on the clean burn and 
then covered by a thin layer of cotton-wool which is covered 
by a second layer of paraffin. The dressing is renewed daily 
and is easily removed. It is largely used in the form of 
Ambrine which contains 5 p.c. oil of amber. 

Internally,— 'Gocsiine, menthol, ephedrine, etc., are dissolv- 
ed in li([uid paraffin for application as a spray to the throat 
in laryngeal affections. Liquid paraffin is given with the 
hypophosphites in the form of an emulsion as a substitute 
for cod-liver oil, but beyond their forming a bland basis^ 
very little is known of their effects in the tissues. Taken 
internally it is not absorbed, but softens and increases the 
bulk of the fmces. It is mildly laxative and is largely used 
as a lubricant in habitual constipation^ colitis, ulcerations 
of the bowels, etc., in 4 to 8 dr. doses. A disagreeable effect 
of giving liquid paraffin is that it is sometimes passed out 
involuntarily with the expulsion of the flatus. 

*40 
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ACIDVlIf 01.EICIJ1I 

Oleic Acid 


Syn.— Hydrogen Oleate. 

Sonrcc,— May be obtained by hydrolysis of fats, or of fixed oils, and separation 
of the liquid acids by expression. 

Characters.— Colourless or yellowish, oily liquid ; odour and taste, charac- 
teristic. Darkens on exposure. Inmluhle in water, soluble in alcohol (00 p.c.), 
ether, chloroform, benzene. 

B. P. Dose.~5 to 15 ms. or 0.3 to 1 mil. 

Action and Uses 

Oleic acid penetrates the skin more readily than fixed oils and 
fats, and is therefore used in pharmacy for compound inj? ointments 
containing metallic oxides and alkaloids. In the form of capsules 
(74-15 ins.) it is given by the mouth on an empty stomach every 
morning in hepatic colic and to prevent formation of galhstones. 

Lard 


Syn.— Adeps Prseparatus. 

Source.— The purified internal fat of the hog, Shs scrofa. 

Characters.— A soft, white, homogeneous, unctuous substance. Entirely 
soluble in ether. 

Composition.— (1) Olein, CjO (2) Stearin. (3) Pahnitin. 

Official Preparation 

1. Adeps Benzoinatus.— Ilenzoin 3 p.c. 

ABKPS I.AIVAF. 

Wool Fat 


Syn.— Anhydrous Lanolin. 

Source.-It is the purified anhydrous fat-liko substance obtained from the 
wool of sheep. 

Characters.— A pale-yellow, tenacious, unctuous substance ; with a cl)arac- 
teristic, faint odour. InsohthJe in water, sparingly soluble in cold alcohol 
<90 p.c.), freely soluble in ether and chloroform. 

Official Preparation 

1. Adeps Lance Hydrosus. As a basis for ointment. 

Action and Uses 

Lard and wool fat arc largely employed in pharmacy for making 
certain ointments. They are emollients. Adeps lana^ is non-iiritant 
and IS readily absorbed, and is therefore used as a basis for the oint- 
ment of many active drugs. 


SEVIJM 


Suet 

Syn.— Mutton Suet, Sevum Prseparatum. 

Source and characters. -The purified Internal fat of the abdomen of the sheep, 
Ovin aries. Firm, white, unctuous. Taste, bland, nearly inodorous. 
CompositioB.-(l) Olein, 30 p.c. (2) Palmitin. (3) Stearin. 
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CERA FJLAVA 

Yellow Beeswax 


Syn. I.V . — Mom^ Beng. 

Source and characters —Obtained from the honeycomb of the bee, Apis 
mellifica. Kirm, yellowish. Odour, agreeable, honey like. Not unctuous to 
touch. Fracture granular, not crystalline. Soluhility . — In chloroform, and in 
fixed and volatile oils. 

Composition. — (1) Mi/ricin (melissyl palmitate), 80 p.c. (2) Ceroiic acid, 15 p.c.- 

CERA AEBA 

White Beeswax 

Source and characters. — In white translucent masses or cakes, made by 
bleaching yellow wax. 


Action and Uses 

They chieHy used ns a basis for plasters and ointments. If 
the basis of the latter becomes too soft on account of the prevailing 
high temperature, extra \yhite beeswax or yellow beeswax may bo 
added to render it more suitable for use. 


(IROUP XXV 

CERTAIN DIAGNOSTIC AGENTS 

Class A : Drugs used for X-ray diagnosis 

1. I’or the alimentary canal : Barium Sulphate {see page 102\ Bismuth Salts 

(see page 4(14) 

2. For the gnll-bladder : lodophthalein 

3. For kidru'y affections : Uroselectan, Abrodil 

4. For hings and bronchioles : Lipiodol 

•Class B : Drugs used for inv(‘,stigating liv(.*r or kidney functions 

1. Investigation of metabolic functions of liver ; Lsevulose (see page 5G8) 

2. Investigation of renal efficiency : Urea {see page 382), Indigo carmine {see 

page 543), Methylene Blue (see page 542), Phenol Red 

IO]>OPHTlIAL.El]%r]II 

lodoiihtlialoin 

Syn.— lodo-ray. Opacin. 

Source. - Di-sodium salt of tetraiodophenolphthalein. Prepared 
l)y the iodination of phenolphthalein. Contains not less than 86 p.c. 
of phthalein. The separated phthalein contains 61 to 62 p.c. of iodine. 

Characters.-- A blue or blue-violet, crystalline powder. Odourless ; 
taste, saline astringent. Soluble in 7 parts of water. Slightly soluble 
in alcohol (90 p.c.). 

B.P. Dose. -0.04 to 0.06 grm. per kilogram of body weight up 
to 8 grms. or i to .J gr. per pound of body weight up to 75 grs. For 
intravenous injection up to 3 grms. or up to 46 grs. 


Uses 

Given intravenously or per os it is excreted by the liver 
into the gall bladder rendering it opaque to X-rays. There- 
fore it is largely used for diagnosis of cholecystic disease by 
•cholecystography. For all practical purposes, oral use is 
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sufficient, intravenous use is necessary only after negative 
results from oral use. The patient takes a light evening 
meal at 7 p.m., and at 10 p.m., two keratin coated gelatin 
capsules of 5 grs. each are taken followed by a drink of water. 
Every fifteen minutes two capsules are taken at a time till 
ten have been swallowed, accompanied by free drinks of 
water. In fact the patient should keep drinking water till 
he falls asleep. No food is given the following day. Ex- 
aminations are made at 10 am., 11 a.m., and 4 p.m. At 5 
p.m. the patient is given some bread and butter and another 
examination is made to see the effect of meal upon the 
shadow. For successful examination it is necessary that the 
drug must be absorbed and excreted by the liver, and that 
the hepatic and cystic ducts must be patent, as otherwise 
the gall bladder will not fill. It is also important that the 
dye must freely enter and leave the liver. 

Graham’s technicpie for intravenous use is as follows : — 
The injection is given early in the morning, and no food is 
taken except a glass of milk if hungry, although water may 
be drunk during the day. Three grammes are dissolved in 
40 c.c. of triple distilled water and half the amount is injected 
slowly taking 5 to 7 minutes ; half an hour later the remain- 
ing half is injected. It is necessary to wasli through tlie 
needle some normal saline. Nausea and vomiting with fall 
of blood-pressure may occur occasionally and should be 
counteracted by injection of 10 ms. of adrenaline solution. 
40 grs. of bicarbonate of soda in solution should be taken 
every three hours, day and night, as long as the patient 
remains awake. Badiograms are taken 3 and 0 hours after 
the injection. The solution must be freshly prepared. 

UROSKIiECTAN 

(Not official) 

Syn.— lodopyridon Acetate of Sodium. 

Source and characters.— A greyish- white powder, soluble in water. Contains 
• 47 p.c. of iodine in organic combination. Solution neutral. 

Action and Uses 

It is used intravenously to take X-ray pictures of the urinary tract 
in 30 grm. doses dissolved in 100 c.c. of water. The photographs are 
taken 16 to 20 minutes after the injection at the time of maximal 
excretion. As long as the kidneys are healthy and functioning 
normally the results are satisfactory, but dangerous in acute nephritis. 
About 95 p.c. of the drug appears in the urine within one and a half 
hours. It is non-irritating when used subcutaneously. 

Uroselectan-B is supplied in sterilised ampoules ready for use. 
Contains 15 grms. dissolved in 20 c.c. of 18 p.c. solution of invert 
sugar. It is rapidly eliminated and has the advantage over the earlier 
pireparation in that the quantity iqjected is less. 

Abrodil. Sodium lodo-methane Sulphonate; Skiodan * — A 

white crystalline powder, soluble in water. Contains 52 p.c. iodine. 
Used intravenously for pyelography for the same purpose as Urose- 
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loctan. Solution used is 20 G. dissolved in 100 c.c. Photopfraphs are 
taken in 5 to 25 minutes. 4 p.c. solutionis isoton ic with the blood. 
About 47 p.c. is excreted in 1 hour and 90 p.c. after 10 hours. 

l.lPIO]>€>T. 

(Not official) 

Source and characters.- A compound of iodine (40 p.c.) in poppy seed oil in 
organic combination. In transp.'irent, light blue oil, opacpie to X-ray. Darkens 
by prolonged exposure to air when it should not be used. 

Dose.—l to 3 c.c. hitramusc?tlarli/ (for treatment); 5 to ‘JO c.c. for diagnosis. 


Action and Uses 

It has been used intramuscularly as a substituk^ for iodides in the 
treatment of asthma, syphilis and rheumatic affections. But its chief 
use is to visnali.se bronchi and their ramifications, bronchial and 
pleural fistiilie, permeability of bronchial fields. localisation of pul- 
nionary cavities, and spinal cord compression. 20 to 30 c.c. is injected 
into trachea either throiijrh a cannula introduced through the glottis 
or fhrougli a curved needle inserted through the cricothyroid mem- 
brane, after amesthetisntion with cocaine. As a rule most of the drug 
is thrown out with the expectoral ion. A portion may be absorbed 
and excreted through the urine and saliva. When in,iected into the 
cisterna magna or into tlie lumbar region it helps to localise spinal 
cord compression. It is non-toxic and produce.s no reaction when 
given subcntniieou.sly or iutramu.scularly. A case of death has 
recently been recorded. 

Phenol Red. Sifn.—Phefwls'idphoitphthfdein. -A white, or faintly 
yellowish- white, crystalline powder. gr. or 0.006 grin, by 

injection. 

Uses.-- It is used to test the renal function. .After an intravenous 
iiyection of gr. in 1 c.c. not less than 50 p.c. for the first hour, or 
75 p.c. tor the first and second hours should be excreted in the urine. 


(IKOl P XXVI 

DRUGS WHOSE ACTIONS ARE MECHANICAL 

Pyroxylin, Collodion, Oil of Theobroma 

PYKOXYLINUM 

Pyroxylin 

Source.— -11 i.s a uitrafed cellulose, obtained by the action of a mixture of 
nitric and sulphuric acids on cotton wool (freed from fatty matter), and 
subsecpient purification. Contains 11.5 to 12.3 p.c. of nitrogen. 

Characters. — A white, matted mass of filaments, resembling cotton wool, but 
harsher to the touch. Highly inflammable. 

COIXODllIM FJL£XIL.E 

Flexible Collodion 


Syn, — Collodion. 

Source.— Immerse pyroxylin 20 grm. in alcohol (90 p.c.) 240 mils, add 30 grm. 
colophony and 20 grm. castor oil, add ether q.s. to produce 1000 mils. Industrial 
methylated spirit may be used in Place of alcohol. 
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Non-official Prefabations 

1. Anodyne Colloid. Syn.-Amyl Colloid -Amyl Hydride Va oz., Aconitine 1 gr.^ 
Veratrine 6 grs., Absolute Alcohol oz., Collodion to 2 ozs. Relieves pain 
instantly in neuralgia^ lumhagoy etc. 

2. Collodium Stypticum, B.P.C. Sm^—Sti/ptic Colloid. -Benzoin 1*5 grm., Tannic 
Acid 15.0 gim., Alcohol (90 p.c.) 15 0 mil., Collodion to 100 mil. A powerful locar 
hceviosiatic. 


Pharmacology and TiniiiArKUTUvs 

Externally. — Painted over the skin, collodion leaves a 
thin film from the evaporation of ether. This coating is 
impervious to air and moisture, and thereby causes a yiartial 
anmmia of the part by pressure on the local blood-vessels. 
As B. protective covering^ it may be applied to small, inflamed 
broken or cut surfaces, chapped nipples or threatening bed- 
sores. It is jiarticularly suited to scalp wounds, as by its 
contractile property it not only helps to draw the edges 
together, but does away with the necessity of a bandage. It 
may be employed to arrest local luemorrhage from small cuts 
or wounds, as in leech-bites, and to close punctured openings 
as in paracentesis. If painted over the face in small-pox it 
lessens pitting, and when applied to the mouth of the urethra 
or orifice of the prepuce it prevents nocturnal incontinence 
of urine in children. Mixed with salicylic acid (see p. 414), 
it dissolves corns and warts, and with salicylic acid and zinc 
chloride or lactic acid, small lupoid and epithelial growths. 
With iodoform it forms a very elVective y)igment for glandu- 
lar swellings and with iodine for ringworm, alopecia and in- 
flamed, gouty or rheumatic joints. 

Caution. — No flame should be brought near the part 
until the evaporation is complete. 

OI.£tM TlIKOBIiOMATIK 

Oil of Tlicol)roiiia 

Syn.— Cacao Butter : Cocoa Ibittcr. 

Source.~A solid fat expressed from the .seeds of Theobromn cocoa. 

Characters.*— A yellowish-wlnte solid fat; odour, sliglit, agj-eeable, resembling 
that of cocoa. Taste, blatid, cliaraeteristie. Docs not tuim rancid on exposure 
to the air. Somewhat brittle, but softens at 2.o C . Melts at .'{O” to .-55“. 

Composition. -GlyccridciS of stearic, palmitic, and oleic acids. An alkaloid, 
Theobromine, the composition of which is di-iiiethylxanthin. 

Pharmacology ano Thkkapkutich 

Because its melting point is below that of the human body- 
oil of theobroma is used as the basis for all suppositories 
•which are intended to dissolve slowly when introduced into 
the rectum. 

In this country it is better to make up the suppositories 
as directed in the Pharmacopoeia, keep them in water till 
required, and put them on ice to harden before they are 
introduced into the rectum. 
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OEOUP XXVII 

COLOUEING AND SWEETENING AGENTS 

Cochineal, Soluble Saccharin, Sucrose {see p. 565), Glucose {see p. 566), 
Dextrose p. 566), LaBvulose (^ee p. 568) 

COCCUS 

Cochineal 

Syn.— Coccus Cacti. Syn. l.V.—Cnmidana^ Gringdana, Beng., Hind. 

Source. “The dilcd female insect, Dactijlopiiis Coaciis, containing eggs and larvae. 
Characters.— About 3..5 to 5.5 mm. long : oval, flat, or concave beneath, convex 
above, tran.svers(ily wi inklcd ; puri)lish-black or purplish*grey ; easily powdered. 
Powder, dark red or puc(!-co]ourod. 

Composition. -H) Cnrminic Add, 10 p.c. (2) Fat 10 p.c. and wax 2 p.c. Carmine is 
precipitated from the decoction by sulphuric acid and other reagents. 

Enters into.— Tr. (’ai damomi Co., Tr. ( ’inchorife Co. 

OFFfCIAL PrkpAUATION 

1. Tinctura Cocci.— 1 in 10. B.P. Dose.— 5 to 15 ms. or 0.3 to 1 mil. 

(Tscs.— ( 'oohineal is us(5<l as a colouring agent. Alkalies turn carmine purple. 

NAC C lIAKINlIxH ^(OLl BILE 

Soluble Saccliarin 


Syn.— G 1 u s i d 11 m Sol ub il . 

Source.— A .sodium derivative of o*bonzoic-sulphinido, and is prepared by 
ncutrali.sing o-bonzoic-.sulphinide with .sodium hj'droxide, or with sodium bicarb- 
onate. 

Characters.— A white crystalline powder, odourless, or faint, aromatic odour ; 
internsely .sweet. Solalde in 1 .5 part.s of water, in 50 parts of alcohol (95 p.c.). 

B.P. Dose.-^ri to 2 grs. or 0.03 to 0,12 grm. 

PllAKMACOI.OCY AND TUKRArKUTICS 

In larg:e doses, glusidc i.s an antiseptic and passes out 
with the urine unaltered. It is cliielly used for its sweeten- 
ing property to cover tlie taste of un])leasant drugs, and as a 
substitute for sugar in diabetes, obesity, dyspepsia, etc. 
Being more palatable, soluble gluside is better suited for 
flavouring purposes, as ordinary saccharin leaves a dis- 
agreeable after-taste. 



PAET IV 

VACCINE AND SERUM TIIKRAPEUTICS 

The method by which resistance is conferred upon an animal 
towards a given disease forms the basis of the study of immune 
therapy. By immunity is meant non-susceptibility to a given disease 
or a given organism either under natural conditions or under condi- 
tions experimentally produced. By tolerance is meant partial or 
limited form of immunity. Although the term is generally applied to 
a condition produced after repeated use of certain drugs like opiuin, 
it is now used increasingly to denote the peculiar form of partial 
immunity that is developed in protozoal diseases like malaria. As a 
result of continued infection and reinfection with the malarial para- 
site a condition is established in which the host is able to live a more 
or less healthy life and to offer some resistance to reinfection while 
still harbouring the parasite in small numbers. This tyiie of infection 
immunity is spoken of as Holernnce^ or 'premuniUon\ 

Immunity for descriptive purposes may be classiiied as follows 

A. Natural Immunity.— This form of immunity is possessed by 
man and animal either from birth or acquired during growth by 
virtue of its species, racial or individual peculiarities. As an instance 
of species immunity may be mentioned the immunity of hens against 
tetanus, and of dogs, rats and mice against tuberculosis. 'Fhe im- 
munity of certain races to certain diseases as for example, the im- 
munity of the negro to yellow fever is considered by some as racial 
immunity. Again some families are more resistant to certain diseases 
than others. "Certain indivduals also show varying degrees of im- 
munity to some of the infectious diseases. In times of epidemics all 
persons exposed to infection do not contract the disease and even 
among those who develop it there are some who suffer more sevmely 
than others. Natural immunity is neither absolute nor permanent. 
Through the administration of large doses of infective material it is 
possible to break down this immunity. The immunity of the hen to 
tetanus for example may be overcome by giving massive doses of 
tetanus toxin. In the same way it is also possible to enhance 
natural immunity by artificial means. 

B. Acquired Imniunity.— Immunity may be acquired in two ways— 
actively, or passively. It is called (i) active when the individuaPs 
own tissues play an active part in the process of acquiring the resis- 
tance, and (ii) passive when the resistance is acquired through intro- 
duction from without, of ready-made protective substances or anti- 
bodies from other animals of the same or another species. 

I. Active Acquired Immunity.— This again may arise (a) naturally^ 
or (b) may be artificially induced. 

(a) Natural Active Acquired Immunity, —It is well-known that 
an attack of an infections disease confers upon a person a certain 
amount of immunity from a second attack. The immunity that is so 
developed is known as natural active acquired immunity. While in 
small-pox, measles, chicken-pox, plague and typhoid fever a high 
degree of immunity follows an attacK of the disease; in influenza, 
pneumonia and gonorrheea little or no immunity is conferred by an 
attack. 

S I Artificial Active Acgmired Immunity,— When active immunity 
ts from inoculation of material containing antigenic substances 
derived from bacteria or viruses, it is known as artificial active im- 
munity, The term vaccination is applied to all methods of artificial 
active immunisation, and the material used for vaccination is known 
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:as vaccine, A vaccine may consist of (i) living virulent virus, (ii) 
living attenuated virus, (Hi) dead virus, (irj split products from 
viruses, or (v) toxins. Various terms are also used to denote the 
method of manufacture of vaccines. Thus we have live vaccine,, in 
which the organism is alive and not dead ; sensitised vaccine^ which is 
made by mixing the organisms with specific immune serum ; auto- 
genous vaccine,, which is made from the organism that is causing the 
infection in the patient; stock vaccine^ which is made from organisms 
obtained from similar condition in other patients; polyvalent vaccine, 
which is made from several strains of the same organism isolated 
from different cases; mixed vaccine,, which is made from two or more 
different organisms; detoxicated vaccine, which is made after removal 
of endotoxin of organisms ; lipo vaccine, which is made by suspending 
organisms in oil instead of saline; phylncoyen. which is made from 
solutions of bacterial cell bodies so as to be readily assimilable. 
Vaccines are generally given by injection in one or more doses at 
siiit.able intervals. Immunity is developed some days or weeks after 
the last injection, and is higldy specific being effective only against 
the organisms used for the ]»reparation of the vaccine. 'Fhe 
<I(*gree ami duration of immunity vary considerably in different 
cases. After small-pox vaccination it is high and lasts a considerable 
time (several years) ; after vaccination for diphtheria, scarlet fever, 
typhoid, cholera ami plague it is moderate and lasts for several 
months; and after vaccination for influenza, and. pneumonia it is 
slight and lasts a very short time only. Natural active immunity 
confers better ami more lasting protection to an individual than 
artificial active immunity. Tlie latter is of very great value in the 
prevention of disease and of limited value in treatment. 

II. Passive Acquired Immunity. - If an animal is immunised by 
giving a series of injections of a vaccine in gradually increasing doses 
and at suitable intervals, its serum is found to contain protective 
substances or antibodies which when injected into a susceptible 
animal confers immunity u[)on it, provided the serum is given either 
at the time of, or a short time after, the occurrence of infection. 
The iniinunity that is thus conferred through the in,jectioD of 
serum containing specific antihoilies from another animal is known as 
passive immunity, 'Phis immunity is of short duration and is of 
particular value in treatment— chiefly for tiding over a crisis 
when antibodies are lacking in the blood of the patient, in diseases 
like diphtheria, tetanus, measles and poliomyelitis, jiassive im- 
munisation has not only been used for curative i>urposes but also 
in pro])hylaxis. 

Anti^sera are of three different types. Different terms have been 
used to denote the nature of these anti-sera. When bacterial cell 
body itself is used in the inanufacture of an anti-serum the antibodies 
elaborated are found to have the power to agglutinate, opsonise, kill, 
or lyse the bacterial cell. 'Phe anti-serum in this case is known as 
antibacterial serum. Examples of such serum are anti -streptococcal, 
anti-meningococcal and anti-plague serum. On the other hand if the 
filtered toxin of a bacterium is used for the manufacture of anti-serum 
then the protective substances jiresent in it have the power to 
neutralise the toxins of the organisms only and in this case the 
serum is known as antitoxic serum. Examples of such serum are 
anti-diphtheritic and anti-tetanic serum. In virus diseases like 
measles and poliomyelitis the serum of recovered cases contain 
specido antibodies for the virus. Such sera have been used for pas- 
sive immunisation, and are known as convalescent sera. 

Local Immunity.— This term has recently been employed by 
Besredka to denote the resistance offered by tissue cells to infecting 
agents. In opposition to the popular view he believes that the cells 
of the tissue attacked are the cells primarily concerned in protection 
and not antibodies or phagocytes. In typhoid and dysentery the 



634 VACCINE AND SEBUM THERAPEUTICS 

caasative organisms attack the intestines and in anthrax the skin. If 
in these diseases the tissues attacked are rendered previously insus- 
ceptible then Besredka believes that the animal would behave as if 
completely immune. This immunity which is dependent upon the 
development of nonsusceptibility of tissues to the toxic action of 
organisms is known as local immiimftf. In connection with local 
immunity the term antivirus is often used. It is the name given to 
the material used for inducing local immunity. It is either a killed 
culture of the organism or a filtrate from such culture. Experiment- 
ally Besredka has shown that the application of staphylococcus or 
streptococcus antivirus to the shaved skin of rabbits confers subse- 
quent immunity to infection with these organisms. Some therefore 
believe that antivirus has valuable curative and protective proper- 
ties. Dressings soaked in anfic/ra.s* have been used in the treatment 
of staphylococcal and streptococcal infections. 

Bacteriophage.— In 1917 d’Herelle found that the filtrates obtained 
from the liquid feces of bacillary dysentery cases, when add(»d in 
small quantities to young cultures of Bacillus dysenteriw (Shiga),^ 
produced lysis of the bacteria after a period of incubation. F'iltrates 
of these lysed cultures also showed similar lytic pro])erties. 'Phis 
property was not only transmissible in series indefinitely from cul- 
ture to cailture hut was also capable of growing in strength in each 
culture. From this d^Herelle suggested that the lytic agent was an ultra- 
microscopic virus and named it bacfcriophaye. Although the majority 
of subsequent workers are inclined to accejit this view of d’Herelle yet 
there are some who believe that the lytic agent is a non-living sub- 
stance of the nature of enzyme. This difference of opinion has stimu- 
lated greatly the study of p/ior/e and has led to very fruitful results. 
As a consequence, we are in possession of a good deal of facts regard- 
ing the properties of phaye and its inode of action on bacterial 
organisms. Ilrietly, the most inqiortant proi)(*rties of phnye are its 
filtrability, its ability to multiply in the presence of young growing 
bacteria, its resistance to heat and alcohol, its susceptibility to acids 
and alkalies, and its ability to act as an antigen. And as regards 
its action on organisms we know that in the presence of specific 
phage bacteria may get lysed, alter in virulenci', change their cultural 
characteristics and become modilied as regards antigenic properties. 
The organisms most su.sceptible to such action by phage are the- 
members of the colon-typhoid group and the vibrios. 

The value of ])hage so far as the clinician and the public health 
w^orker are concerned is dependent upon its therapeutic value. In 
diseases like cholera and dy.sentery. th<‘ use of a specific highly 
potent phage is said to he of some value both in treatment and pre- 
vention. In India at the pre.sent time phage is being manufactured in 
several important laboratories on a large .scale and is being tried 
extensively . in the field for the cure and control of cholera. Experi- 
ments so far carried out independently in the provinces of Aladras,. 
Assam and United Provinces, have not yielded any conclusive results. 
All that can be said at present regarding the value of phage in cholera 
is (i) that in prophylaxis there is some evidence that administration 
of phage helps to reduce mortality though not morbidity, and (ii) that 
in treatment giving of phage is better than giving no treatment, but 
it is not better than giving other recognised forms of treatment. 

The production of artificial immunity is what we are mainly 
concerned with in this section, and will be discussed under two 
sections. 

A. Serum Therapy, or passive artificial immunisation. 

B. Vhiccine Therapy, or active artificial immunisation. 

Antigens.— When any foreign protein substance is injected into an 
animal either subcutaneously or intravenously, the tissue cells react 
against these poisons and produce specific antibodies. These foreign 
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protein substances are collectively known as aniujens. The antigena 
that concern us are the toxic protein substances of pathogenic bacteria 
and are more usually called toxins. 

Bacterial toxins may be (a) exotoxins, i,e., poisons that are given 
off by the bacteria into the liquid culture media; they are entirely 
separate from the bodies of the bacteria and can be obtained in the 
broth after filtration ; (6) endotoxins, t.e., poisons that are intracellular 
and incorporated with the other proteins in the body of the bacteria. 

The diffusibility of the exotoxin into the culture media has an 
important bearing on the production of specific sera. The soluble 
exotoxin can be separated, injected into animals, and after a time the 
serum of the animals contains a definite s])ecific body -“The 
Antitoxin.’’ To this group belong the antitoxins of diphtheria, tetanus^ 
botulinu.s, etc. 

In the case of bacteria that only produce endotoxins, the Avhole 
organism must be injected into an animal in order to immunise it. 
The bacteria are broken down by the tissues, and the endotoxin is 
liberated, a much weaker antiserum is produced, which has a lytic 
action on the particular bacteria used — this serum is known as a 
“ Antibacterial Serum.” To this group belong the bactericidal sera 
against the streiitococci, Ik coli, anthrax, etc. 

A third group of organisms form a certain amount of soluble 
exotoxin as well as posse.ssing powerful endotoxins, so that animals 
injected with untiltered broth cultures produce serum which is partly 
antitoxic and partly bactericidal, e.r/., <lysenteric and meningococcal 
anti-sera. 

Specific antibodies. When soluble proteins are injected into 
animals, a- defmiti^ anti-serum is formed; the antisubstance is found 
to be mainly in the globulin fraction of the serum. These globulins 
are capaldi* of neutralising the poisonous soluble proteins and render- 
ing them harmless to the animal. The neutralisation may be effected 
as follows : - 

(a) Antitoxin Serum, -By iho globulin fraction of the anti-serum 
combining with the toxin and increasing the size of the molecule 
witliout any marked alteration in the electrolytic charge of the two 
phases of solvent and solute. The union is a loose one and the toxin 
can be separated from the antitoxin by dialysis. 

{h) Precipitin Serum. -By denaturalising the foreign albumins 
from an emulsoid into a .suspensoid state, and at the same time 
causing an alteration in the electrolytic charge of the solution. This 
causes coagulation which in most cases is irreversible. 

When insoluble substances, e.fj. bacterial suspensions, red blood- 
cells, etc., are injected into an animal, the tissues res]>ond differently 
as tiiey have to break down masses of foreign proteins instead of 
dealing with proteins in solution (exotoxins, etc.). Such masses 
must be broken down by the enzyme action of the tixed connective 
tissue cells and leucocytes into soluble products as the result of 
their digestive action. The different stages of this digestive enzyme 
are shown in the serum in the following ways 

A. Bactericidal Action. —This action is compared to that shown 
by the various enzymes in breaking down the natural proteins from 
an emulsoid state into metaproteiiis, etc., in a suspensoid state. Thus 
leading to : - 

(1) Death of the bacteria by digestion of the natural proteins as 
shown by bactericidal sera. 

(2) The .slowing of the movement that precedes death, and the 
alteration of the visco.sity of the plant cell as the result of digestion. 
The bacteria tend to clump together owing to Brownian movement 
and increa.sed viscosity, as shown by agglutinins. 

(H) Finally the bacteria are killed and completely dissolved into 
still lower proteins “The Bacteriolysins.” 

B. Wri^it considers that after aftidcial immunisation by bacterial 
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'emnlsions certain substances are formed in the blood— “opsonins^^— 
which increase the avidity of the polymorphoneuclear leucocytes, 
and so help in resisting the invasion of the tissues by bacteria. 

An enzyme requires the presence of a coenzyme to digest proteins 
so does the analogous amboceptor ; immune ’ liody or bacteriolysin 
requires the presence of a complement or alexin to digest bacteria, 
cells, ete. Most, of the bactericidal sera may be regarded as sera 
containing specific enzymes for the particular bacteria. The delicate 
nature of most enzymes to temperature, violent shaking, etc., offers 
a possible explanation to the small value these bactericidal sera have 
in practice. 

Specific diagnosis.— In the successful treatment of a case by 
vaccine or serum therapy it is essential to find the causative organism 
or organisms of the disease. The isolated organism, if it happens to 
be one that forms exotoxius enables us to employ antitoxic serum as 
early as possible, or if one that only forms endotoxins, the bacilli 
can then be killed and employed as a vaccine for the immunisation 
of the patient from Avhom they were cultivated. V’arious methods 
may be employed in determining the specific organism, vis. ~ 

U) The organism can be cultivated from the tissues and identified 
by the various bactepological methods. This is the only sure and 
safe method. 

(2) The detection of certain specific bodies produced in the host 
by the causative organi.sm, e.ij, («) the determination of' autihodies, 
specific agglutinins, as in the well-known Widal test ; (h) the determi’ 
nation of specific bacteriolysins. The estimation of the agglutination 
depends on knowing the normal agglutinating power of the blood, 
that of persons inoculated, and the correct appreciation of the exis- 
tence of coagglutinins in closely allied infections, e.q, the typhoid 
coagglutinin in paratyphoid fever. 

(S) Certain non-s])ecilic tests, (i) the determination of comple- 
ment deviating bodies as in the Wasserman^s reaction, the cobra 
venom and platinum chloride tests for syphilis, (ii) in certain diseases 
a very definite blood picture is given bv estiimiting the number and 
variety of the leucocytes present in circulating blood. 

The al)Ove mentioned tests are given in order to insist that the 
recognition of the specific organism is the only sure test, and the 
'employment of it is an essential preliminarv before the employment 
of serum or vaccine therapy ; full details for doing them will be 
found in the various te.xt-books on bacteriology. A considerable 
amount of knowledge and experience is necessary to obtain reliable 
results by these methods. Tnless tho. physician possesses this know- 
the facilities for doing these tests, it is better in the interest 
of his patient to advise that a specialist be called in to mal«e the 
necessary examination. 

A diagnosis having been made as to the causative organism, the 
next step^ is to apply the treatment nece.ssary for the case. A just 
appreciation between the value of a given drug or vaccine must be 
made in every case, thus in impetigo contagiosa the speciftcity of 
IJnguentum Hydrargyn Aminoniati renders vaccine treatment un- 
necessary, whilst the employment of calx sulphurata is not justifiable 
in TOiliculitis due to staphylococcus without using vaccine therapy : 
again in the dysentery due to Shiga\s bacillus, the early use of 
antitoxic serum with magnesium sulphate is the only legitimate 
treatment to adopt. 

defensive substances formed in the body are to a large extent 
apecihc for e^h organism. Thus the antitoxin formed against 
diphtheria will neutralise only diphtheria toxin, and so forth. The 
blood which is bactericidal for typhoid baciUi will have no effect 
on, say, plague bacilli. 

tho treatment of bacterial diseases either with serum or vaccine, 
the him is to assist the natural forces of the body in their struggle 
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with the invading organism, either by supplying substances which 
will neutralise the poisons of the invader (antitoxin), or by stimu- 
lating the cells of the body, not engaged in the struggle, to manufacture 
antibodies. This method of treating infectious diseases is known as 
specific therapy. 

Method of administration : 

(a) 8nhcutaneotisly. —r\\\» is the common route and is usually 
adopted, the best site l)eing the loose cellular tissue of the flank or 
the lower abdomen, or the i thigh under the fascia lata. The usual 
cleanliness having been done the needle is inserted by stretch- 
ing the skin. When a large quantity is to be given, it may be 
injected on either side of the flank. The part is then covered with a 
little cotton wool soaked in collodion or Friai^s balsam. 

{b) Infra venoiisly, — This route is taken in bad cases specially 
when the injection has been delayed. Pnder proper aseptic conditions 
there is very little risk, the serum should be diluted with three times 
its volume of normal saline. 

(c) Per rectum.— This is done only when there is any objection to 
subcutaneous rout(». First wash out the rectum, and the "serum diluted 
with normal saline to make the total bulk not less than 100 c.c. is 
slowly introduced into tlie rectum. The utility of giving serum by 
this route is doubtful. 

id) Ovfd route is sometimes recommended, although it is open to 
doubt whether this route is of any value except when local action in 
the stomach is aimed at, as for instance in the treatment of gastric or 
duodenal ulcer. Some sera are capable of producing specific effect 
when given by this route, specially diphtheria antitoxin. It should 
be diluted to at least 50 c.c. in bulk with normal saline and given on 
empty stomach. 

(c) Intrnfhecally, This rout IS used in the treatment of cerebro- 
spinal fever, meningeal infe<*tions and tetanus. After making a lumbar 
puncture, an amount of cerebro-spinal fluid equal to the bulk of 
serum to be inj<‘cted is first drawn out, the serum is then allowed to 
flow by gravity from a. height of 0 to 12 inches, or injected very 
slowly. In either case the serum should be warmed to body temper- 
ature. It is desirable to give these injections under general amesthesia. 

A. SKUrm TIIKKAPV 

Under this head come the various methods by which we endeavour 
to cure a jiatient of a given disease by injecting him with the blood 
serum of an animal that has attained a high degree of active immunity 
either against the organism which is the cause of the particular 
disease, or against the to.xin of the organism. 

(a) Antitoxic Sera 

The best example of antitoxic sera are diphtheria and tetanus 
antitoxins. Before describing the.se in detail it is necessary to explain 
how an antitoxic serum is prepared. The steps in the process are 

(1) The preparation of a po werful toxin. 

(2) The gradual immunisation of an animal against the toxin. 

(3) The estimation of the antitoxic power of the serum of the 

animal thus treated. , 

It is not necessary to go into the details of the manutactur© of tli© 
toxin. All that need be explained is that the power of the toxin is 
estimated by finding out wiiat is the smallest amount that will with 
certainty kill a guinea pig of 250 to 270 grins, within five days. This 
is called “the minimum lethal dose” or M.L.D. 

A large animal (usually a horse is u.s©d) is gradually immunised by 
the injection of increasing doses of this toxin. When a high degree of 
immunity is considered to have been attained, as the animal can now 
stand larger doses of the toxin, the antitoxic power of its serum is. 
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tested by mixing varying quantities of serum with a fixed amount of 
toxin, and is expressed in immunity units. 

(1) In all cases the serum ought to be in^joctcd as early as possible, 
and in large doses, because the antitoxic molecule does not dialyse 
readily through the endothelial walls of tlie liner capillaries, whilst 
the toxin molecule can do so owing to its smaller molecular form. 
Hence if the central nervous cells are attacked by the toxin, the 
antitoxin cannot penetrate into this area to displace the toxins. 
Even very large doses are without harmful effects beyond the 
occasional production of urticarial and erythematous eruptions. 

(2) Where largo doses of seniiii are necessary, injections innst be 
made at different parts of the body : not ntoro than 20 c.c. should be 
injected at one place. 

ANTITOXIJVIIM 1>IPHTIIKRI€ITM, B.P. 

Diphtheria Antitoxin 

Source.— A bcruin, or a preparation from serum, containing the antitoxic 
globulins, which have the specific power of neuti alising the toxin formed by 
Corynehacterium diphtheria. ]‘repared by separating the serum fiorn tht*, blood of 
animals, which have been immunised by graded injections of sterile filtrate from 
a culture of Corynebacterium diphtherite on a thiid medium. May be used in the 
liquid form or may be dried. Those are distributed in sterile glass containers 
sealed to exclude bacteria. The antitoxic globulins may be obtained from the 
serum by fractional precipitation, and the i)recipifate may be used either in 
solution, or dried. 

Characters.-The serum is yellow or yellowisli-brown. The antitoxic globulin 
solution is yellowish-brown or greenish-yellow. Both liquid forms are initially 
transparent, becoming opalescent in time. Almost odourless, with faint odour 
of the antiseptic. Solid forms are yellowisli-wliite powder, or yellowish-brown 
flakes, and resemble liquid forms when dissolved in 10 parts of water. 

B. P. Dose-— 500 to 1000 Units (Prophylactic); or 10,000 to 20,000 Units 
(Therapeutic) by injection. 

TOXINIIIH DIPHTHEKICIJB I>IAG.\08TI€lJin, II.P. 

Schick Te.st Toxin 

Source.— Used for the diagnosi.s of susceptibility to diphtheria. Obtained by 
preparing a sterile filtrate from a culture on nutrient brotli of Coritnehncterium 
rdiphtheriee which, after being allowed to mature is diluted before use so that 0.2 
mil contains the test dose. The sterile filtrate may be diluted with a sterile 
solution of sodium chloride to make it isotonic with blood. It is distributed in 
-diluted and undiluted forms in sterilu containers. 

B.P. Dose.— (By intradermal injection) 0.2 mil or 3 ms. 

TOXINIIM ]>IPfITHEIiI€lJl»r CAEEFAC I tJH, B.P. 

Schick Control 

This is Schick Teat heated at temperature not less than 70" for not less 
than five minutes. It is prepared from the same batch of Schick Test Toxin as 
that with which it is issued for use. 

B.P. Dose.— (By intradermal injection) 0.2 mil or 3 ms. 

TOXINIJM DIPHTHERICIJII BETOXICATUM, B.P. 

Diphtheria Prophylactic 

It is the sterile filtrate, or material derived from a filtrate, of a culture on 
nutrient broth of Corynebacterium diphtherias. It occurs in the following forms 
(a) Diphtheria Toxin-Antitoxin Mixture, prepared by adding diphtheria antl- 
itoxin to the filtrate. 
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(h) Diphtheria Toxoid, or Anatoxin, prepared by treating the filtrate with 
formaldehyde. 

(c) Diphtheria Toxoid-Antitoxin Mixture, prepared by treating the filtrate with 
formaldehyde, and adding a small quantity of diphtheria antitoxin. 

(d) Diphtheria Toxin- Antitoxin Floccules, prepared by adding diphtheria 
antitoxin to the HUrate in the proportion necessary to produce a suitable ttoccu- 
lation, separating the floccules, and washing and suspending in normal salt 
solution. 

(e) Diphtheria Toxoid- Antitoxin Floccules, prepared by treating the filtrate 
with formaldehyde, adding diphtheria antitoxin in the proportion necessary to 
produce a suitable llocculation, separating the floccules, and washing and 
43usperiding them in normal salt solution. 

Distribut(?d in sterile containers. 

B.P. Dose.— (Fly subcutaneous injection). The volume indicated on the label as 
the dose, on two or three occasions, at intervals of two to four weeks. 

Action and Uses 

Diplitheria antitoxin is used as a specific in the treatment 
of diplitheria. It neutralises the toxin elaborated by C, 
diphtherice locally at the seat of the disease, but does not 
affect the Adtality of the infecting organisms. The dose 
which was originally recommended was 1500 units ; the 
amount retpiired as an initial dose increases with the 
lapse of time from onset of disease to the time of injection. 
If the case is not treated until the second day, give 4000 
to 8000 units ; till the third day, 8000 to 12,000 units. In all 
cases when the larynx is involveil, the initial doses should 
be at least 6000 units and similarly 8000 units if nasal 
symptoms are ])reseiit. The dose may he repeated in 6 
to 24 hours. Each millilitre contains 400 units, and if there 
is any objection to using such a large quantity then a 
concentrated high potency serum should be selected 
which contains 2500 units or more per millilitre. The serum 
should always be administered as early as possible ; indeed 
it is of less value unless given within the first 48 
hours of the disease. For this reason in all cases of sus- 
pected diphtheria it is well to inject the antitoxin at once 
without waiting for a bacteriological report ; even if the case 
be not one of diphtheria no harm can result. Another point 
to remember is that diphtheria is a much more fatal disease 
in children than in adults, and requires if anything larger 
doses of antitoxin. Do not make the mistake of reducing the 
dose of antitoxin in proportion to the age of the patient. 

The proper place for injection is in the dank or between 
the shoulder blades. 

Preventive Inoculation. — Diphtheria antitoxin has been 
employed to confer immunity in persons ejcposed to diph- 
theria. The usual dose is 500 units irrespective of age. 
This gives protection after 24 hours and lasts for about three 
weeks. It has the disadvantage of rendering the patient 
hypersensitive to subsequent injections of serum (see Ana- 
phylaxis, page 645). But a more lasting immunity is afforded 
hy the injection of the special diphtheria prophylactic, which, 
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as described above, consists of live different kinds in which 
the toxin has been made harmless either by combining 
with antitoxin or modified to toxoid. These may be used 
in preference to the antitoxin serum. The immunising power 
of the toxin-antitoxin mixture depends on the amount 
of the toxin and toxoid which has not been neutralised 
by the antitoxin, although it is ])Ossible that some of the 
bound toxin and toxoid is also set free. Anatoxin or toxoid 
occasionally produces inllammatory reaction at the site of 
injection, therefore it has not been extensively used. But 
the toxoid-antitoxin mixture is free from this reaction. 
Toxin-antitoxin floccules when injected provoke antitoxin 
formation possibly due to slow dissociation of* the floccules 
into their constituent parts. It causes no inflammation at 
the site of injection. A further improvement is the toxoid- 
antitoxin floccules^ and are the best form of diphtheria 
prophylactic at present available. The usual dose is 1 rail 
(15 ms.) given subcutaneously, followed three weeks later 
by a second dose of the same amount, and one or two weeks 
later by a third dose of 1 mil. It takes about one to 
six months to develop immunity, but once developed it will 
last for more than six years. This inoculation is not given 
in the presence of actual diphtheria where immediate pro- 
tection is needed, but is used in schools, asylums, hospitals, 
orphanages, etc., to protect against possible outbreaks. 

As a rule the injections are given after testing the 
patient^s susceptibility to infection with Hchick test toxin. 
This is done by injecting intradennally 5 ms. (0.2 mil) of toxin 
on the forearm, and since the skin reaction may be due either 
to the specific toxin, or to non-S])ecitic substances present, 
a control test is made on the opposite arm with the Schick 
control in order to exclude reactions due to non-specific 
substances. A positive reaction indicates that the indivi- 
dual is susceptible to diphtheria, and this is shown by the 
appearance within twenty-four to thirty-six hours of a 
circumscribed area of red flush. A negative reaction indi- 
cates that the subject is immune to diphtheria and is shown 
by the absence of reaction in the arm. 

ANTITOXINUM TETANIC Lltt, B.P. 

Tetanus Antito.\in 

It is a serum, ora preparation of serum, containing the antitoxic globulins, 
which have the specific power of neutralising the toxin formed by Bacillus 
Tetani. Prepared by the same way as diphtheria antitoxin, except that the 
animal is immunised with a culture of B. Tetani, 

Characters.— The same as diphtheria antitoxin. 

B. P. Dose.- 1000 to 2000 Units (Prophylactic) ; or 20,000 to 40,000 Units (Thera- 
peutic) by injection. 

Action and Uses 

The main use of antitetanic serum is for the preventioii 
of’ tetanus following contused and lacerated wounds. For- 
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this purpose 1000 to 3000 units are injected as soon as 
possible and if the wound is extensive and badly lacerated 
a second injection is given within 1 to 5 days. This serum 
when used for propliylactic purposes should contain not less 
than 300 units (=150 American units) per rail. The dried 
material must not contain less than 3000 units per grm. 
When the serum is used for curative purposes the potency 
must not be less than IGOO units per mil, and solid prepara- 
tions of not less than Hi, 000 units x>er gramme. The tetanus 
bacillus usually grows in the wound only for the first few 
days after injury, and it is during this short space of time 
that most of the toxin is elaborated and reaches the central 
nervous system. Once the symptoms of tetanus have 
develox)ed, it means that the toxin has reached the nerve 
cells in the brain and spinal cord. Tlie antitoxin molecule 
is too large to dialyse through the vessel walls into cerebro- 
spinal fiuid. The serum must therefore be introduced partly 
hitmthccalhj and partly intravenously, the dose being 20,000 
units to be repeated on two successive days if necessary. 
Even larger doses (80,000 to 200,000) have been recom- 
mended hitravrnousJy, which prevent further toxin from the 
wound reaching the central nervous system. It stands to 
reason that subcutaneous injection of small doses is useless 
to cure tetanus. When combined with intravenous injection 
of hexainine it gives better results (see page 380). 

ANTITOXINrM WKI.CIIIClun, B. P. 

(ias-gangrciie Antitoxin (perfringens) 

It is a senim, or a preparation from stn um, containing: the antitoxic globulins, 
which have the spccitlc \)0\vov of neaitralising the toxin formed by Bacillus 
perfrinjfens (Bacillus Welch ii), 

Ih’ei>ared in the same way as othcM’ serum, except that the animal is immu- 
nised with culture of f/?. Welchiii. ('haracters are the same 
as other sera. 

B. P. Dose. — 4,000 Units by inj<^ction (Prophylactic) ; or 10,000 to 20,000 Units 
intravenously (Therapeutic). 


Ac tion and Uses 

Gas-gangrene is a gangrene of the body tissues caused 
by the gas-producing bacterium. In severe forms the tissue 
when pressed crepitates from the liberation of gas inside. 
Infection with this organism is the cause of peritonitis and 
intestinal paralysis which follow abdominal operations ; 
therefore it is used as a prophylactic in acute intestinal 
obstruction and in acute peritonitis with obstruction when 
4000 units are injected before operation intravenously, 
followed by intramuscular injections of smaller doses. Larger 
doses (10,000 units) are used for curative purposes intra- 
venously, followed by smaller doses until the bowels act 
regularly. 
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SERUM AMTIDYSENTERICUM (SHIGA), B. P. 

Anti-dysentery Serum (Shiga) 

It is a serum, or a preparation of serum, containing the immune substances^ 
which have a specific value, when injected into persons infected by Bacillus 
dysenierio! (Shiga). 

It is prepared in the same way and has the same characters as other similar 
sera, except that the animals are immunised with cultures of the B, dysenterice. 

B. P. Dose.— 4,000 to 10,000 Units (by injection). 

Action and Uses 

Its early use improves the outlook of bacillary dysentery 
and whenever possible it should be given intravenously 
after first testing the sensitiveness of the patient with ^ to 
2 c.c. of the serum given subcutaneously twelve hours before 
the large intravenous dose. Shiga claims that by its use 
he has reduced the mortality from bacillary dysentery in 
Japan from 35 p.c. to 9 p.c. This was certainly the general 
experience during the war. The dose is 20 c.c. and should 
be given if possible within the first 24 hours of the disease ; 
after 48 hours it has little curative value. It is important 
to use a polyvalent serum as there are various strains of 
this bacillus. Ordinarily 1 c.c. is equal to 1000 units, and 
the most potent preparation contains as much as 5000 units 
per c.c. 

S^ERUM A^TTMlEmmiOCOVClCVM, B.P.C. 

Anti-men ingococc* us Serum 

It is a serum obtained from the blood of horses which have been immunisod 
against strains of the meningococcus (Diplococrus mtracellularis meningitidis 
Welchselbaum or Neisseria meningitidis), isolated from different sources. Four 
serological types of the meningococcus are known, viz. type I, II, III and IV, and 
the serum is prepared by immunising the horses to all four types. The serum is 
a polyvalent semm. Group I corresponds to types 1 and III, and Group II, 
types II and IV. 

Dose.— 10 to 30 mils by intrathecal or intravenous injection. 


Action and Usks 

The serum ordinarily in use is a polyvalent one prepared against 
a number of strains i)elonging to the diflferent types of meningococci. 
During an epidemic period the strains isolated usually belong to types 
I and III (Group I) and when the type of the organism isolated from 
a case can bo determined, and it belongs to either of those, a Group 1 
serum may be used. The serum should he injected l)oth intrathecally 
and intravenously. In giving in.iections by lumbar puncture the 
cerebro-spinal fluid escaping under pressure should be measured and 
replaced by a smaller quantity of serum. The serum should be 
wanned to body temperature by immersion in water at lOOT. and at 
least 30 c.c. given if possible. The injection should be repeated 
according to the gravity of the case, and may be required at intervals 
of 12 to 24 hours. Intravenous injection of 20 c.c. to 60 c.c. should 
also be employed as early as possible. Both concentrated and un- 
concentrated sera are prepared. No accurate method of standard- 
isation IS available for anti-meningococcus serum. 
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Ferru*8 Antitoxic Sferwm.— This serum, prepared by the use of the 
filterable toxin of the meningococcus obtained from young bouillon 
cultures, is at present under trial. The serum is standardised and is 
considered to have a high antitoxic value. As in the case of the 
other antimeningococcal serum the best results have been obtained 
by it when used at the earliest stage of the disease. 

(6) Antibacterial Sera : — 

In the preparation of these sera the immunisation has been carried 
out by the injection of living or dead bacteria which are the cause 
of the disease against which it is wished to secure protection. They 
are not antitoxic but they are bactericidal. In addition to this there 
is one very important difference between antitoxic and antibacterial 
sera. This difference is that whereas in antitoxic sera the actual 
substance which neutralises the toxin is of the nature of a chemical 
antidote, the bactericidal effects of the antibacterial sera require the 
presence of two distinct substances which are called the ‘dminune 
body” and the ‘‘complement.” The immune body is only <leveloped 
in the serum after the injection of bacteria, but once developed it is 
fairly stable. Tlie comjilement on the other hand is present in 
normal serum in a small quantity but it is easily destroyed by heat, 
and it rapidly disappears from the serum after withdrawal from the 
body. M'he com])l<Mn(mt appears to be of the nature of a ferment and 
it is probable that it is the actual bactericidal agent, whilst the 
‘•immune body” is m<‘rely the connecting link between it and the 
bacterium upon which it acts. 

Be that as it may, there can be no doubt of the following facts:— 

1. In order that an antibacterial serum may be of any use the 
presence of both “immune body” and “compleinent” is necessary. 

2. The “complement” rapidly disappears from the serum after it 
has been withdrawn from the body. 

3. The “complement” which exists naturally in human blood 
serum does not appear to act in conjunction with the “immune body” 
contained in the serum of the horse. 

The practical result is that all these sera must be fresh, and to 

f prevent deterioration they are kept in an ice chamber. They were 
argely manufactured by various chemical firms with the hope that 
because the diphtheria antitoxin had a distinct curative effect, that 
every other bacteria whether they produced an exotoxin or not, 
should give similar results. 

Sclavo's Serum for Anthrax.— This is an anti-bacterial serum 
prepared by immunising a horse against the Bacillus anthraxis. The 
dose of the serum recommended in ordinary cases is 30 to 40 c.c. 
subdivided into three or four injections subcutaneously into different 
parts of the abdomen, and followed in 24 hours, if necessary, by 
further injections of from 20 to 30 c.c. In grave cases the injection 
should be intravenous, preferably into one of the superficial veins on 
the back of the hand. The dose in this case should be 10 c.c. 
followed in an hour or two, where there is no improvement, by 
another similar dose. 

In an ordinary case of malignant pustule, such as is semi in those 
dealing with hides, if seen at an early stage, a single iiijection may 
be sufficient to effect a complete cure with very little loss of 
substance. 

AIVTIPJ^EUIIOCOCCTCUM, B.P.C. 

Anti-pneumococcus Serum 

It is a serum, or preparation of serum, containing the immunising substances 
which have a specific neutralising effect on pneumococci. Four serological 
types of Diplococcus pneumanuB are recognised, but the potent antiserum can be 
prepared from typos I and II only. The globulins containing the specific protect- 
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ive substances may be obtained from the serum by fractional precipitation and 
are used in solution, the product is known as Felton Antipneumococcns Sernm, 
The serum is standardised, the unit being the amount that will protect a mouse 
against a million fatal dose of pneumococcal culture. 

Dose.— 10,000 or 20,000 units by injection. 

Action and Tses 

The discovery of serolojfical typos of pnoiiinococci have amply 
demonstrated why early attempts to produce an ollfoctive serum 
failed, and also showed that the problem was complicated by the 
fact that each type required its own siiocitic sm um. The pneumococcus 
produces a specific soluble antigen which accumulates in the blood in 
large quantities, and the object of serum treatment is to raise the 
concentration of the iintibody to an adequate Icwel. F^qr tliis end 
the antigen already present must be neutralised, and it is tlnu’efore 
necessary to in^iect early and in large doses, l^he serum is not 
antitoxic but bacterici<lal, and aids phagocytosis. 

This serum contains antibody to type I and to a less extent to 
type II i)neumococcus. 'flie effects in cas(‘s of primary pneumonia 
are shown by a rapid fall of temperature and progressive dis- 
appearance of all signs of toxaemia. The cyanosis disappears after the 
first or second dose which is very characteristic, and the viscid, blood- 
stained, rusty sputum changes to a lose, pundent expectoration. 

The best results are obtained if tlie triMitment is started early. 
The first dose is 10,000 units of type I and of type 11 antibody. .\s 
long as the temperature remains high, or in the presence of toxauuia, 
the inflections are repeated every eight to t\yelv(^ hours. Some 
recommend larger doses, vis. 40,000 to 50.000 tinits in moderately severe 
cases, and double the amount in severe cases in the first twenty- four 
hours. When the case is typed, a inonovalent serum may be given. 
If due to type IV do not give the injection after the third dose, as the 
antibody for these strains are so feeble that it will be of little use. 
Subsequent inflections depend upon the condition of the patient. The 
serum is expensive, and if it is to be used economic.ally the type of 
infection should be determined, which is not so easily possilile for 

S atients treated in their own homes. Tlnue may thereforcj be consi- 
erable delay which means the administration of larger dosc^s. 

It is best given intravenously, and repeated inje<-tions recpiire con- 
siderable dexterity, specially in children. 

Unpleasant symptoms such as rigors, anaphylactic shock, and 
respiratory distress may occur, but these should not prevent its adminis- 
tration as they are usually relieved by an injection of adrtmaline. 
It is however inadvisable to iOflect the serum into subjects suffering 
from allergic conditions, e.(j, asthmatics, or into elderly persons with 
arterio-sclerosis.* 

It has also been used in primary pneumococcal meningitis and 
primary pneumococcal peritonitis. 

Antistreptococcic serum. —It is a polyvalent serum used in different 
streptococcal infections, but the results are not very encouraging 
owing to the fact that the complement disappears very soon. Fresh 
serums, if available, can be used with some success in puerperal sepsis, 
erysipelas, and other streptococcal infections. 

Besides these antibacterial sera, serums have been prepared, 
against Staphylococcus, B. coli, (lonococci, etc., but they have not 
stood the test of time. 

Anti-venom sera.— Sera which are capable of neutralising the toxic 
action of the venoms of poisonous snakes are prepared in different 
parts of the world against the venoms of local species. The Pasteur 
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Institute, Paris, prepares four kinds for use against the venoms of 
snakes occurring in Europe, Africa (2) and India and Egypt. 

Other anti-venom sera are prepared in India, South Africa, 
Australia, South America and other countries for local use. 

The principle of their preparation is the same as in the case of 
other antitoxic sera, horses being immunised by the injection of 
[progressive doses of solutions of the dried snake venom instead of 
filtered l)acterial toxins. Anti-venom sera ap standardised accurately 
by determining the amount of serum reoiiired to neutralise a given 
quantity of venom when a mixture of the two is injected into test 
animals. 

Dose. —100 mils or more, intravenously. 

Kasauli Antivenene. — 'Fliis serum is prepared against the venoms 
of the Indian ('obra (Naja trip^idifws) and the Daboia (Vipera 
J^usseUii). The preparation i.ssued is a solution of the pseudoglobulin 
fraction of the serum which contains all the effective antitoxin and 
represents a four-fold concentration of the original serum. The 
antivenene is ])reserved by tlie addition 0.85 per cent tricresol and 
retains its ])otency for two years. Phials of lOc.c. are issued and it 
is standardised to neutralise at least 2 mg. of cobra venom and 4 mg. 
of daboia venom per cubic centimetre. 

The contents of one or two phials should be injected in the case of 
daboia bite and two or more in the case of cobra bite. The injections 
should be repeated if the symptoms do not rapidly improve. Injec- 
tions should always be given intravenously when possible as the 
antivenene is several times more effective by this route than when 
given subcutaneously or intramuscularly. 

Antilytic Serum 

It is generally prepar(‘d from the blood of healthy horse or sheep. 
The blood is first withdrawn and allowed to clot and when the 
s<*rum separates it is collected and a small quantity of preservative 
(generally cresol) added. Finally it is tested to determine its 
Inemolytic and toxic properties, and bacteriologically examined for 
sterility. 

It contains serum globulins, serum albumin, fibrin ferment and the 
natural salts of the blood. 

Dose. 10 to 20 c.c. 

Actiox and Uses 

Owing <o the [iresence of antitrypsin, which neutralises the 
proteolytic ferments of pus, normal horse serum is used as a local 
application to [iromote healing of old Avounds and chronic ulcers. As 
it contains fibrin ferment it helps coagulation of blood, and is largely 
used as a haemostatic in internal luemorrhages, c.r/. haemophilia, 
which is believed to be due to deficiency of thrombokinase in the 
blood, purpura and in gastric and duodenal ulcers with haemor- 
rhage. It is given orally and subcutaneously in anaemia, and in 
debility due to chronic diseases. 

Anaphi'laxis 

It has been observed that if an animal is injected subcutaneously 
or intravenously with some foreign soluble ]>rotein, whether toxic or 
not, it produce.s no symptoms at all, but n subsequent injection of the 
same protein, after an interval of 2 to 14 days, produces a rapid and 
even fatal poisoning. This reaction is specific for each protein, i.c., 
if the first injection consisted of horse serum, any other animal serum 
will have little or no reaction. This phenomenon is known as 
“anaphylactic shock, and resembles those produced by the injec- 
tion of peptone, or histamine. These poisoning symptoms are of 
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the same type no matter what protein substance is given. The 
symptoms are a fail of temperature, constriction of bronchial muscles 
as evidenced by pulmonary distress and asphyxia, fall of l)lood- 
pressure from relaxation of the capillaries, local urticarial reactions, 
stimulation of the smooth muscles, e,g. stomach, intestine and uterus, 
and diminished coajrulability of the blood. The severity of the 
symptoms varies in different persons and the symptoms usually pass 
off m the course of an hour or two. A few fatal cases have been 
recorded. 

The term anaphylaxis was orijrinally used to explain a condition 
opposite to immunity, but it is now used to designate all artiticially 
induced conditions of hypersensitivoness in man and lower animals. 

Various theories have been advanced to exjilain the cause of this 
anaphylactic reaction. Friedberfjer sugf^ested that the antigen 
combined with the antibody giving rise to precipitin, which by 
combining with the alexin cirmilating in the blood formed anaphiflo- 
toxin^ the cause of anaphylactic phenomeiia. Others again believe 
that the reaction is due to disturbance of the delicately ad^justed 
colloid balance of the blood ])roducing deposits of fibrin. Vaughan 
and Wheeler argue that the first injection causes a modification of 
the proteins introduced by enzymes, which leads to the development 
of a larger amount of ferment-like bodies which are capable of split- 
ting protein rapidly, with the result that subsequent injections are 
followed by liberation of toxic substances more quickly from the 
decomposition of proteins giving rise to these symptoms. Dale and 
Laidlaw pointed out that an in.iection of histamine into guinea-pigs 
produced symptoms similar to those of anaphylaxis, though not 
identical. According to them the first injection helps the formation 
of a new antagonistic body precipitin^ which penetrates the cells of 
unstriated muscles and other tissues, with the second injection the 
protein (antigen) penetrating into the cells reacts with the precipitin 
producing the typical symptoms. 

The best example of anaphylaxis in man is the symptom-complex 
observed when a second injection of the same serum is given after 
eight to ten days of the first injection. These symptoms are produced 
not from any ‘antP substance contained in the serum, but as the 
result of the introduction into the human system of the foreign 
proteins contained in the horse serum. Anaphylaxis is of considerable 
importance in serum treatment, e.r/. a patient who had a previous 
course of serum and h.as to be treated with it again. In case there 
is suspicion that the sensitive state exist.s, a preliminary in.jection of 
0.1 c.c. of horse serum or the serum to be used is given iiitradermally, 
if no reaction follows within one hour, the patient is nonsensitive. 

Allergy or hypersensitiveness is the unnatural or exaggerated 
suaceptioility to a substance which is harmless in similar amounts to 
the m^ority of the members of the same species. Allergy differs 
from anaphylaxis in that the reaction does not usually desensitise. 
Examples of allergy are the various food idiosyncrasies, e,g, appear- 
ance of urticaria, some forms of hay fever, many cases of spasmodic 
asthma. The nature of sensitisation iiuiy be determined in some cases 
by performing cutaneous inoculation with a series of protein 
solutions (see Protein Therapy fi57). 

After-effects of Sera.— Administration of sterile normal horse- 
serum even for the first time, sometimes gives rise to various clinical 
manifestations commonly known as serum sickness* The usnal 
symptoms are cutaneous rashes, fever, mdema and joint pains. These 
generally appear between eight and fourteen days, and are avoided 
By the use of calcium. A concentrated serum is not likely to produce 
these symptoms as whole serum, due possibly to the smaller dose of 
the former. Serum sickness is also a form of anaphylactic pheno- 
menon, although it is customary to call the severe, fatal and rare 
instances of death following the use of serum as anaphylaxis. 
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Treatment of Serum Disease. — This may bo either for the preven- 
tion of anaphylactic shock or to combat the symptoms when the 
manifestiitioiis'have, inspite of the precautions taken, appeared. 

Prophylactic Treatment-^!. Calcium in the form of chloride, 
gluconate or lactate should be given after all therapeutic serum 
injections in 10 to 15 gr. doses, three or four times a day. Adrenaline 
(5 to 8 ms.) is always useful and may be combined with the serum, 
or atropine may be used. 

2. The second injection may be rendered harmless by diluting it 
with normal saline solution in the proportion of 1 in 10. 

3. Besredka’^s Method of Anti-anaphylactic V accination,—'V\i\^ 
consists of giving injections of small amounts of the serum before the 
massive injection. 

Curatim Treatment.— Yhe patient should receive a purgative and 
ke])t on milk diet for a few days. If the symptoms are sudden and 
urgent, 1 to 0 c.c. of ether should be given intramuscularly, followed 
by the administration of calcium either by the mouth or as injection. 
Atropine hypodermically followed by adrenaline. These reactions 
are also coiitrolled by oral use of paiicreatin, and combined adminis- 
tration of sodium benzoate and salicylate. 

B, VACCINE THERAPY 

A vaccine is a sterilised suspension of organisms, living or dead, 
in normal saline, w hich when injected into a man or animal provokes 
formation of immunity or antibody which directly or indirectly 
either destroys the infecting organisms or neutralises the toxin pro- 
duced by th(‘se organisms. Vaccines may be used for the purpose of 
(i) preventing disease (prophylactic vaccines), or (ii) curing the disease. 
The vaccines an^ esscuitially the same in both cases (i.e., bacillary 
emulsions), the object l)eing to stimulate the protective mechanism 
of the body to form anti-substances against the particular organism 
and so resist the disease. The vaccines may be prepared from the 
specific organism of the disease (specific vaccines), or an organism 
may be used which does not cause tlie specific disease, e.g. a staphy- 
lococcus vaccine in the cure of simple parenchymatous goitre, which 
acts probably by stimulating the general defensive mechanism (non- 
specific vaccine.s). 

(1) Specific Vnccines : — 

Selection of the Organism for the Preparation of the Vaccine . — 
Vaccines are kuowm as {a) anfogenous^ when the organism is isolated 
from the patient^s diseased tissue, grown in pure cultures and a 
vaccine prepared from these pure cultures ; (o) stock., when the 
causative organism is diagnosed clinically and the vaccine prepared 
from a stock laboratory culture. As a general rule autogenous 
vaccines give the best results, but usually some delay occurs in their 
preparation, in such cases it may be desirable to start the treatment 
with a stock vaccine. 

Methods of Preparation of V’acciwes. - The organism is grown on 
solid medium for twenty-four hours. It is then emulsified in normal 
saline, /.e., 0.85 p.c. sodium chloride solution is added to the growth ; 
this is carefully rubbed off w ith a sterile bent glass rod and emulsified. 
The emulsion is removed by a sterile pipette to a sterile test tube or 
small flask and repeatedly shaken to insure the breaking up of &ny 
clumps. The bacteria are now killed. This is done by heat at 60^0. 
for 10 minutes, or 0.5 p.c. carbolic acid for 24 hours. 

The tubes or flasks are immersed in a water-bath, which should 
have a cover and kept at a fixed temperature for about 10 minutes. 
The thermal death point of diflereiit organisms varies. In making 
the vaccine the temperature of the bath should be just above the 
death point of the organism, because if subjected to too high a 
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temperjiture the antigenic properties of the vaccine may be impaired^ 
For the B. typhosus, 6(r to 68°C. is sufiicient. The bacteria may be 
killed also by chemical agents, e g, 0.5 p.c. carbolic acid is a(Wed and 
the vaccine is incubated for 24 hours. In any case after killing by 
heat a preservative is added, generally 0.5 p.c. phenol or cresol. The 
sterility of the vaccine is then tested. When the organism is grown 
on fluid medium no emulsitication is required. The period of the 
growth of the organism in the fluid medium varies. 'Fhe flask 
containing the culture of the organism is placed in the water-bath 
and killed by heat and then carbolised. 

Methods of Standardising the Vaccine. -Having prepared the 
vaccine it is necessary to estimate the dose of vaccine to be given. 
This can bo done in one of several ways, and they may be briefly 
enumerated here, f e., by 

(a) Surface area of growth. —It has been found in practice that on 
an evenly spread agar surface after 24 hoiir.s’ incubation each square 
cm. will contain aoout 401)1) million organism with fast growing 
organisms, and after 48 hours slow growing organisms, such as the 
pneumococci, stereptococci will only have multiplied to the e.xtent 
that each square cm. of growth contains 20(K) millions. 

(b) Counting an emulsion of the organism against an equal 
volume of blood. 

(c) By opacity (Brown^s Method). -Comparing the opacity of the 
bacillary emulsion with a standard set of o])acity tube. Tlie tube that 
it matches corresponds to the opacity ])roduced by the given number 
of the particular organism shown in the table supplied with the 
test set. 

(d) By drying the organism after scraping the growth on the 
surface of the media and then weighing the bacterial mass. 'Phis is 
the method used for tuberculin, as the other metliods are not appli- 
cable owing to the ditticulty of breaking up the bacilli. 

When the number and weight of organisms is known it can then be 
diluted down with 5 p.c. carbolic saline to the necessary dilution. 

The test for toxicity should be done on animals with very toxic 
organisms, e.g. 8higa, pyocyaneus, etc. 'Plu^ test is very necessary 
as there are great variations in toxicity sometimes present. 

Method of Injection of Vaccine. —\K hen the dose is to be given, the 
neck of the glass ampoule, which has been previously well-shaken, is 
flamed and broken off with forceps sterilised in the flame, and the 
vaccine is drawn into the sterile syringe, the ampoule being lield with 
the broken neck pointing downwards. The most convenient sites for 
subcutaneous injections are the upner arm near the insertion of the 
deltoid, or below the middle of the clavicle between it and the 
nipple. The skin over the spot selected for injection is disinfected 
with solution of iodine and the injection is given ; a little iodine or 
collodion is Anally applied to the puncture. 

Control of Do6’e.s‘. — -The do.sage may be arrived at by considering 
the following factors : — 

(а) Toxicity of the Organism. —The majority of the organisms we 
inject are highly toxic to man, e.f/., pneumococcus, gonococcus, 
str^tococcus, B. pyocyaneus, coli, Shiga, etc., and an initial dose 
of 5 to 10 millions is ample. With organisms of low toxicity, e.g. B. 
typhosus, staphylococcus, etc., an initial dose of 100 to 500 million 
would not cause too violent general and local symptoms. 

(б) Stage of the Disease.— \\\ acute stages of the disease, ample 
toxins are already being formed and the dose should always be small ; 
thus in typhoid, Malta fever, dysentery, glanders, etc., the initial dose 
should be about 1 to 5 million, and slowly increased, ^Phe same 
applies to open tuberculosis, when the T.B.E., should commence with 
0.000000001. In subacute and chronic diseases much larger doses can 
be tolerated, e.g. 100 million. 

(c) Patient.-^Age^ the dose can be regulated by the usual 
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pharmacological rule of ^ ^ Bace, the Indian can nsnally stand 

larger doses of vaccines, other than tiibercnlin, which he is more 
sensitive to, than the European. Colouration of the indwidual^ in 
practice one has noticed tJiat light coloured individuals are more 
sensitive than the darker skinned. 


(rZ) Sparincf and incrensin<f the Dosar/e. -Even Avlien all these 
factors have been considered the first dose is purely an (^vperilnental 
one, and immunisation must be guided by watching the general, focal 
and local symptoms. The iixjections are given every ibree or four 
days until the maximum dose of 1 c.c. of lOOO million non-toxic 
organism, or 1 c.c. of lOO million of the more toxic ones. Three or 
four injections at Aveekly intervals are given wIkui this dose has been 
reached. ITsually one increases by multiples of the initial tlose, vis.,^ 
0.1 C.C., 0.2 c.c*, ().4 c.c., O.S c.c.. 1 c.c. When injecting toxic organism 
and dealing Avith sensitive patient.s, or in acute conditions, the 
increases should be made more cautiousU^ in half the arithmetical 


progression, vis., 0.1 c.c., 0.15 c.c., 0.2 c.c., 0.8 c.c., 0.45 c.c., 0.75 c.c., 
1 c.c. Moth the increases and the ]>roper spacing of the dosage must 
be judged by local and focal syni]>toms. Actual harm can be done by 
giving too big doses, w hilst failure to respond may be due to employ- 
ing too w’eak a dose. In cases that are doing Avell, the doses can be 
more rapidly increased without any harmful efiTccts. 


Imaikdiatk Effects of Vaccine 

These may be local, general or focal. 

(1) Local reaction, this is likely to appear after a pro]>hylactic dose^ 
i.e., after a large dose. In curative treatment, when small do.ses are 
used, this reaction is as a rule not ob.serveil, unless the initial dose is 
large. It is doubtful if local reaction has any significance. 

(2) (iencral reaction, as a rule prophylactic use of A’accine is 
folloAved by this form of riMiction. For instance, a rise of temperature^ 
pains in the body or general aching, but these should subside Avithin 
tAvelve to tAventy-four hours. In the curative treatment, provided 
the dose is carefully regulated, general reaction that folloAVS the pro- 
phylactic use is rarely seen. There may be a slight rise, say of one 
degree, and a general malaise. In fact the degree of general reaction 
is proportional to the amount used and the virulence of the bacterial 
endotoxin. 

(8) Focal reaction. -An exacerbation of the intlammatory reaction, 
if present at the seat of the lesion, may take i)lace. It should be 
looked upon as specific and reipiires careful w atching. This reaction 
should not be aimed at, although a mild reaction is not necessarily 
prejudicial to the patient. 

Vakiktiks of Vaco I NFS 

Vaccines used may be of the folloAving kinds 

(a) Ordinary vaccine.— U is a simple suspension of killed bacteria 
in normal salt solution. The bacteria are killed either by heat, or auto- 
lysis, i.e., alloAving the organisms to nnderjjo auto-digestion in an 
incubator after counting, or by some antiseptic, e.j/., cresol. 

(61 Sensitised or .sero-vaecines. — These are made by bringing bac- 
terial emulsion in contact Avith appropriate immune serum. By this 
process the specific antibody in the serum becomes fixed by the 
bacteria and this combination is termed “sensitised^’ Amccine. It is 
doubtful how'ever if any sensitisation takes place, or that the A^alue 
of the vaccine is in any Avay enhanced. 

(c) Detoxiccated t^accines. —These are vaccines Avith the endotoxin 
remoA^ed on the idea of introducing larger doses to get proportion- 
ately larger amount of antibody. Its practical usefulness in preference 
to ordinary A^accine has not been established although many prefer it. 
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(d) Immunogens . — This is a more recent development and repre- 
sents simple antigens almost free from toxins and from bacterial 
eells. In their preparation the organisms are grown on solid media, 
suspended in salt solution and then oentrifugalised ; the centrifugates 
forming the immunogens. Owing to their low protein content their 
use is not followed by any severe reactions and therefore can be 
given in larger doses. They may be used in acute and subacute 
•conditions. 

(e) Formolised vaccines. -It has been shown that when a toxin is 
treated with formalin it loses its toxic properties while retaining its 
antigenic power, i.e., it ceases to be a toxin, although when injected 
into an animal it stimulates the i>rodnction of antitoxin. These are 
known as “ toxoids ” in England and as “ anatoxin ’’ in France. They 
are used largely for immunisation against diphtlieria (see jiage fi39). 

(f) Diaptyte eaccines. -1 )onglas and Fleming pointed out that when 
bacteria were extracted with acetone they did not lose their antigenic 
property, while some became easily dissolved in trypsin. It was sub- 
sequently shown that a tryptic digest of the acetone extracted bacteria 
acted as a good antigen. Ilreyer “ defatted ” bacteria by first washing 
them in formalin and then extracting them with acetone. By this 
process the tubercle bacilli lose their acid-fast property and the 
streptococci and staphylococci become gram negative, at the same time 
they become soluble in trypsin. Tubercle diaplyte vaccine when 
injected into animals produce an anti-tuberculous serum which 
contains more antibodies than that produced by means of bacillary 
emulsion. Experience has shown that they have no special advantage 
over ordinary vaccines. 

(a) Antivirus . — These are made by growing organisms for some 
weeks in broth until they cease to grow. Filtrates of such cultures 
contain a specific inhibitory substance which has been named by 
Besredka as “ antivirus” {see page 634). 

PrOPHY LACTIC V'aCCINES 

VAUCINUM VA€€INIAE, B.P. 

Vaccine Lymph 

It is a preparation of the substance obtained from the vesicle produced by- 
inoculation of vaccinia virus on the skin of healthy animals, excluding bacterial 
contamination as far as possible. In viscid, colourless liquid, containing opaque 
white matter in su.spension. 

B.P. Dose.— 0.06 mil or 1 minim (by scarification). 


Action and Usks 

The main object of vaccination is to confer immunity 
against small-pox. The protection is less perfect and less 
permanent than an attack of small-pox. The susceptibility 
to small-pox after primary vaccination returns slowly and 
the immunity wears off after six years, therefore re-vaccina- 
tion should be done every seven years and oftener if exposed 
to infection. The immunity appears after one week, general- 
ly about the eighth day of successful vaccination. The 
vaccine vims grows and produces an enormous number of 
colonies at the inoculated spot by the 8th day, when the 
antibodies appear which attack and digest the colonies pro- 
ducing toxin which cause local redness and fever. Soon 
however the micro-organisms are killed and the contents of 
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the pustules become inert, but antibodies remain for a long 
time in the body. At this period the subject remains hyper- 
sensitive, and if re- vaccinated may develop anaphylaxis. 

As a rule no complication occurs if the operation is done 
under strict aseptic care. But cases of posUvaccAnal en- 
cephalitis have been recorded occurring in adults previously 
unvaccinated. It ap])ears 9 to 12 days after vaccination, the 
onset being abrupt and accompanied by headache, vomiting 
and drowsiness ])assing on to coma. It does not occur in 
primary vaccination of infants or in secondary vaccination. 
The cause of this complication is unknow n. It may be due 
to vaccinia virus directly, or indirectly by the activation of 
some unknown latent virus. 

Intraspinal, intramuscular or intravenous administration 
of serum from individuals who have recently been success- 
fully vaccinated has been tried by the French physicians 
apparently with good results. 

VACCINUM T\ P1I0-PARATYPII08UM, B.P. 

Anti-typhoid-paratyphoid V accine 

Syn.— T.A.T3. Vaccine. 

It is a sterile suspension of the micro-organisms, jBacilhts iifphosua, B. para- 
ttfphosus A, and B. paratyphosna B, which have been killed. Contains 1000 
million B. typhosus, 600 million B. paratyphosns A, and 500 million B. paratyphosus 
B. in 1 mil. In colourless opah‘scent liquid. 

B.P. Dose.—First dose, 0.6 mil followed after 7 to 10 days by the second dose 
•of 1.0 mil subcutaneously. 

A( TioN AND Uses 

T. A. B. vaccine is now" largely used as a prophylactic 
against typhoid and paratyphoid infections, and is the 
routine method employed in the Army and in institutions 
wdiere any case of typhoid occurs. The vaccine used in 
India for Army purposes contains 1000 millions B, hfphosm, 
750 millions B, j)aratyphosHs A and 750 millions B. para- 
typhosus B per cubic centimetre. Tw o inoculations consist- 
ing of 0.5 c.c. and 1 c.c. are given at an interval of 7 to 10 
days. There is generally some reaction after the first dose 
which consists of local tenderness and swelling with slight 
enlargement of the glands. A slight rise of temperature 
usually occurs with headache and general aching. The 
experience of the last w"ar testities to the high value of 
inoculation as a method of prophylaxis. In the Army in 
India this inoculation is repeated at intervals of 18 months. 
The duration of immunity is about 2 years or may be less. 

The anti-typhoid vaccine (Wright) prepared from bouillon- 
grown cultures of JB. typhosus only is not nowr used to any 
extent, suspensions from agar having replaced it. Vaccines 
consisting of B. typhosm without the addition of the para- 
typhoid strains are used in countries where the incidence of 
paratyphoid infections is low, e.g. U. S. A. 



652 VACCINE AND SERUM THERAPEDTICS 


I IV wooks, Kiiiea ny riearin^r at mrt ;, ana 

addition of 0.5 per cent, phenol. The dose for adult 
do<{PQ women 2 c.c. Proportionately smaller 

relation to body weifflit. When 
ren^»f inn Vaccine mav jjive a considerable decree of 

dafA ft? i^' I""* ‘‘^<^vised that, if used within three months of the 
dn«A standard dose be reduced to 2 c.c. Single 

vaccin?m?^K®'^.*^ nsnally employed but, when practical)le, the 
vaccine may bo Riven in divided doses. 

aWr vaccines consisting of bacterial suspensions from 

Pasteur Tnif-f P*'?P^J’vd at the Lister Institute, London, and the 

contains vaccine.-The prophylactic anticholera vaccine 

flrst dose Trillions hilled vibrios per c.c. ; 0.5 c.c. is Riven as the 
mild hnf 2nd dose. The local reaction is as a rule 

of tiiA may be opdema. and a painful inliltr^tion at the site 

J5 recommended a mixed vaccine of 

by 0 5 cSoL?^L,Vi pbjs vibrio cholera, killed 

y . « acid. The number of oiRanisms per c.c. is as follows : ~ 

lyphoid , millions 

Paratyphoid A 7 -;() 

Paratyphoid P 750 *’ 

Ahniit k rfto . . Ib.OfK) 

dose at the s?ennH in.iection and double the 

inocnlation tthe '^slm A^dn ^ to Rive a thinl 

The reaction ic nftf^*^ ^ ^ second) two y eeks after the first. 

workTwe^^ IH^rsons are fit for 

Rained di?r^ ^ thirty-six hours after injection. The experience 

cnltivated on art^fin'il ni! infpofiinr afront in nihios cannot lx* 
laxis arc ^ ^ fV>' «nti-ral.ios prophy- 

contain the rabies vinis^ pis’io'npT' «♦' nniinals whieli 

tbedogwaap~e(Vt roni^ft; ! • / ''.'t « l.en tl.e virus from 

tion it changed its character ■ind hT'."* 

considered not to he infectiv.*.'"fl^" f "i ‘*1X01 virus’ is 

or snbcntaneous ti.s.siies \l| onti rnld "•I’cnlation into tlie skin 
fixed virns and several m^lmd; nf ' fr"'” 

Pasteur’s original method wliich Jlxi •'^'‘’’‘’"'*''*11 V” employe<l. 
Pastenr Institnte-s Ton,kr,J J .• !• ''" mi in other 

of spinal cord of passage rabbits siibiopr” '*? ef/le^es of emnisioiis 
periods. Live fifed v^n.s k !’ "’‘’‘•‘"'•ation for different 

method in nse in India introdncl.n i"* Ij' * "i" f!’*’*^eur vaccine. The 
an emnision of the brain and sein!.i ^ ‘ 7"'c ''’ **"’ Pi'epnration of 
w th 1 per cent, carbolic acid at "rp W 9 i *'•‘‘''^‘‘6 

dilnted to reduce the carbolic acid tn « ' I'O'irs an«l subseciiiently 
treatment consisted of the .Hdv in^„ ‘‘^•''nple’-s original 

emulsion for U days The dosmVn^^^^ f ^ 1 Percent. 

f« severity of the bite, course^ of the 

to 21 days being given and the strenVh of ti . ' ‘"’yng from T 

f””’ passage brain Vh»n.7“'r"*- from 

for bulk prodnction of the viwcinr W h ^ .’'■7" osod 

vaccine does not contain livini? virii«'\fT i ariti-rabic 

Ififpl”!’ ® 'f "otLceSr^for*^ nnif’’ 'fs prophylactic 

digpenfaries wL*fe‘®‘tre2mI2t‘'''if ”easdV'’‘'f ^ ‘’"Vf 



CUEATIVE VACCINES 


653 


accliioiits have soinetimes tollowed the use of anti-rabic vaccine but 
these are very rare with tiie carbolLsed vaccine and are seldom 
fatal. 

(’uiiATiVE Vacci:ses 

After the discovery of the antitoxin for diphtheria there was a 
rush to manufacture serums for every known bacterial disease. A 
few years’ trial convinced the nnyority of medical men of tlie useless- 
ness of ninny of these antisera, witli the result that majority have 
disappeared in tlie routine treatment of disease So it wjis with 
vaccine therapy, after the discovery by Weight of antityphoid in- 
oculations, and the value of staphylococcus vaccines for the cure 
of boils, etc., a boom was started in vaccine therapy, and all and 
sundry vven^ inoculated witli a vaccine made from an organism that 
was supposed to have caused the disease. Out of this class, the 
following is a sane view of this very inseful therapeutic agent. 

(a) The lAmitntiniiof Vaccine 7"/iemp?/. —Immunity takes time to 
develop, 2 to li weeks ; vaccines are therefore useless in acute dis- 
eases like pneumonia., and sliould be reserved for subacute and chronic 
alfections. The blood tluids containing the antibodies must have 
access to the causative organism, therefore they are useless in typhoid 
infections of the gall bladder, and restricted in use for tuberculosis 
owing to the endarteritis present. The ditliculty of keeping the 
.secondary infections under control in infections of the lung, bowel, 
etc., and the tendcmcy for tlie bacteriologist to forget the value of 
treatment other than vaccines. 

(b) The uses of raccine fUerapij are therefore reserved for subacute 
or chronic diseases ; when the infective organism can readily be 
obtaiiKMl in jnire ciiltunss ; and when the antibodies produceU by" the 
graduateil inoculation of these dead bacillary emulsions can come in 
intimate contact with the organisms producing the disease ; and the 
seimndary infective flora can be limited by proper treatment. 

'rh(‘ mosi important of these vaccines are 

Wright’s Staphylococcal Vaccines.— The vaccine is prepared from 
the organisms found in the pus. The initial dose is 100 millions 
increased up to 1000 to 20(H) millions. The vaccine has proved most 
useful in furuncnlosi.s, folliculitis of the beard (sycosis), axilla and 
buttocks, in the secondary infections in acne. In sinuses where no 
dead bone, etc., is jiresent, and to diminish the scar tissue after 
synovitis of the tendon sheaths. 

Streptococcal Vaccines.— 'Fhe initial dose is 5 millions increased 
gradually to 100 millions, 'fhe difUculty in preparing the vaccine 
Res (i) in getting the organism to grow on media, (li) it is rarely 
found in pure cultiire.s, and (iii) the identification of the pathogenic 
strains. Its greatest use is in eczematous conditions of the skin 
combined with stapylococcus vaccine. It has a limited use in chronic 
rheumatoid arthritis, and sprue conditions of the gut. 

B. pyocyaneus. J )ose, 10 to 100 millions, useful in ulcerations of 
the skin, and in surgical sinu.ses. 

B. coli. Dose, 10 millions up to 100 millions, depending on the 
toxicity of the strain. Th<‘ initial dose should be less, 2} miliions. 
Of great value in infection of the bladder imd septic cystitis And pyeUlti^ 
of pregnant women. Sometimes of use in mucous colitis. Also use- 
ful \n puerperal sepsis when urine culture shows growth of B. coli. 

B. dysenteriae. -iS7ii(/a’s bacillus. 10 to 100 millions ; 

Flexners, 100 to 1000 millions. Very useful in the chronic bacillary 
dysenteries seen in the tropics resembling a sprue. In these infec- 
tions the intestinal ulcers have frequently streptococcus as a 
secondary infection. 

D. gonooooouB. —Dose, 10 to 100 millions, and should be recently 
made, otherwise the toxin rapidly deteriorates. The megority of 
cases that come for treatment are old standing cases of gleet, where 
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a secondary infection has been superadded by uretheral injections or 
instruments. It is not useful in acute cases, but in secondary- 
symptoms of gonococcal infections, e.p., arthritis^ orchitis, pelvic 
inflammatiom, etc., it gives much relief. 

Pertussis Vaccine. Syn, — Whooping Cough Vaccine, -A sterile 
suspension of 'Bacillus pertussis (nccmophilus pertussis) made from 
freshly isolated cultures or from cultures preserved in such a way as 
to retain their antigenic powers. The administration of this vaccine is 
indicated in the prevention and treatment of whooping cough. 
Inoculation of contacts confers some immunity against an attack 
and is therefore useful in controlling the spread of the disease. 
Since other organisms are found as secondary iiivadors, a mixed 
vaccine consisting of pneumococcus, H. influenzae, M. catarrhalis,. 
staphylococcus aureus and streptococcus hjemolyticus and non- 
hiemolyticus is often used. Sometimes it is mixed with only B. 
induenzm and pneumococcus. 

Dose,'— Prophylactic, 800 million, 1600 million and 3200 million 
organisms at intervals of three to four days. Curative, intial dose 
250 million, gradually increased. 

Pneumococcus Vaccine. —Pneumococcus exhibits three serological 
groups— types 1,11 and 111 ; and a heterogeneous group, comprising all 
those which do not conform to any of the other three types, is termed 
type IV. 

This vaccine is used in chronic and subacute infections with 
pneumococcus, such as empyema, arthritis, etc. It is also useful in acute 
lobar pneumonia and broncho-pneumonia, mul when given to suscepti- 
ble individuals who were exposed to infection it will abort the attack. 

Dose,— '25 to 50 million organisms in chronic cases, to be followed 
at intervals of 5 to 7 days, by further in^jections up to the maximum 
of 2000 million, the aim being to build up rapid immunity without 
causing any focal reaction. In acute lobar pneumonia, the initial 
dose should not be more than 5 million, this may be doubled after 
24 hours. 

In chronic bronchitis and asthma, numerous organisms have been 
used in the trt?atment of these conditions sometimes with great 
benefit. The difticulty lies in finding the causative bacillus and 
preventing secondary infections. The following organisms have 
been used: B, infiuenzee, dose 10 to 100 millions; M, catarrhalis, 10(y 
to 1000 millions ; B, septus, 100 to 1000 millions ; Streptococcus hcemoly'- 
ticus, 10 to 100 millions. 


TUBERCUUNIJM PRlf^TINUiH, R.P. 

Old Tuberculin 

It is the concentrated filtrate from a fluid medium on which Bacillus Tuber- 
culosis has been grown. Supplied in transparent, viscous fluid, yellow to brown 
colour, odour like honey. 

B.P. Dose.— (For diagnosis) 0.001 to 0.005 mil. or */«» to */w minim by sub- 
cutaneous injection. (Therapeutic) 0.000001 mil gradually increased; or 
n|i«i» gradually increased, by subcutaneous injection. 

Action and Uses 

The chief use of old tuberculin is for diagnostic purposes 
known as von Pirquet test. The required amount is placed 
on the skin and introduced by scaritication. In tuberculosis 
there is swelling with a red flash after 24 hours. It may also 
be used diluted, subcutaneously into the skin and the presence 
of tuberculosis is indicated by local induration and redness. 
A febrile reaction to any dose of old tuberculin up to 0.001 c.o. . 
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means definite activity, no reaction to 0.01 excludes active 
disease. Reactions to about 0.005 are indefinite. The tuber- 
culous patient may react either locally at the site of the 
injection, focally with exacerbation of signs in the lesion, 
or generally by a rise of temperature. It is the rise of 
temperature only which is used in the subcutaneous test. ♦ 
This test is more valuable in children than adults. 

The tubercle bacillus is said to consist of : (a) a 
protein part which only can make the uninfected body 
allergic, and produce a reaction in the allergic body ; 
{b) a lipin part, which causes cell necrosis ; and (c) a 
carbohydrate part. Purified protein derivative obtained from 
standard tuberculin (Tuberculin P.P.D.) is now available 
and is used for testing by the intradermal method, the dose 
being 0.00002 mg., and failing a reaction, 0*005 mg. is then 
given. Positive reactions may be classified as follows : — 

-i- swelling from 5-10 mm. in diameter. 

+ -f swelling from 10-20 mm. 

+ -I- f swelling more than 20 mm. 

+ H + + swelling and necrosis, t 

For curative purposes the injections are given in very 
minute doses, and gradually increased according to the reac- 
tions, as evidenced by rise of temperature, and other local and 
general reactions. But this vaccine proved a failure owing to 
excessive toxicity, and Koch ground up the bacilli in saline 
solution and allowed the emulsion to stand for some hours. 
The upper layer. Tuberculin ober — T.O.- he found contained 
the fever producing element ; the deposit — Tuberculin 
ruckstand—T,R, was comparatively free from this danger. 
This residue was well washed and made up in 20 p.c. 
glycerin, the present day T. R. on the market. Wright 
showed that the German school had been using too large 
doses, wiiich was the reason of their failure. He used the 
tubercle bacillus dried and ground up in an emulsion with 
saline — Tuberculin Bacillary Emulsion — T.B.E. and there are 
two varieties on the market, Itovine and human TB.E. As it 
is almost impossible to count the bacilli owing to morpho- 
logical variations, the dose is estimated in milligrams of 
dried bacillary substance. 

The following may be taken as representing the present 
trend of opinion on the value of Tuberculin : — 

(1) Tuberculin (T.B.E.) should be given in very small 
doses, O.OOOOOOOOl mgrm. and gradually raised, and should 
not exceed 0.001 mgrm. 

(2) The dose should bo controlled by general reactions, 
fever, pulse; local reactions at the site of inoculation ; and 
focal reactions at the site of the disease. The dosage should 
not be increased if these reactions are excessive. 

* Halliday Sutherland, Medical Press and Circular, 1934 

t Long, Seibert and Aronson, Tubei'cle, 1935 
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(3) The treatment is most useful in surgical tuberculosis 
•of joints and glands due more often to the bovine type ; of 
limited value in chronic tuberculosis of the lungs and intes- 
tines. 

(4) Tuberculin should not be employed in the acute stage 
of the disease. 

Becently much attention is being ])aid to the prevention 
of tuberculosis, and the main principles in this direction are 
<1) destruction of the infection, and (LO increase of individual 
resistance. With this object in view the following methods 
have been advocated to obtain iinnuinity, rh . — 

(a) Injection of Ihumj rirnlcui tuhrrcic harilli. This was 
found to be too dangerous to try on human beings. 

(b) Use of avirnlent tuhercle harilli. The latest attempt 
to attain this object is by the injection of B.C.G.Vaccine 
(Bacillus Calmette-Guerin). This consists of bovine tubercle 
bacillus attenuated by 230 passages in 13 years on potato- 
glycerin and bile. Inspite of varying experimental reports 
B.C.G. vaccine injected subcutaneously give relative im- 
munity for a time, but how long this lasts is not known. 

It may be given by the mouth hut the results have not 
been very successful. Subcutaneous inj(*ctions sometimes 
give rise to cold abscess, but less when the dose is 0.03 to 
0.02 mgrm. The effect of B.G.G. vaccine as summarised by 
Heimbeek is that it tends to produce*, a moderate immunity 
before the appearance of allergy manifested by positive 
Pirquet reaction. It is not strong enough to prevent infec- 
tion, but prevents the infection from becoming malignant 
and renders it benign, so that it acts like a new dose of 
vaccine increasing the antibody to a point where it gives an 
allergic reaction. 

Thk Causes of Faili uk of Vac’cixe Tuekapy 

The commonest cause is due to the fac t lliat t!i<* wrong organism 
is isolated. To avoid this, two to three cultures on ditterent media 
should be taken. If the benefit |)roduc<‘d does not go on to cure, 
another culture should l)e made, ejj. in an acute eczema, at first only 
the staphylococcus aureus and alhiis can be isolated, when th<^ acute 
symptoms subside and the eczema weej)s stuum, streptococcus may 
then be recovered from the serum. 13ie dose may l>e too small, or 
too large. An individual factor may also be present, tlnis an adult 
with plenty of bone and muscle usuallv gives a good response whilst 
the old and feeble are bad subjects for immunisation. Rarely one 
meets with individuals who are hypersensitive to these injections for 
them the dose has to be very carefully and gradually increased 
otherwise more harm than good will be done. ’ 


The Abuses of Vacxine 'riiEHAex 
From what hM already been said, vaccines should not be employed 
4 usaie tabeKolo^i^^^’ pneumonia, septicauuia, erysipelas, and 

(2) When dmd vis. necroeUt or ohsceeMes are preeent. These 

■conditions should be treated surgically, and repair h^tened by ^e 
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proper application of vaccines. Nobody would try to save a 
gangrenous leg by vaccine therapy, yet one has seen largo psoas 
abscess, softened glands in the neck, sinuses with necrosed bone, 
given vaccines. 

(3) When the causative orrianism has not been (tfnfjnosed^ e.fj, the 
use of coU vaccines in an unknown fever, the blunderbuss vaccines 
employed for the treatment of chronic bronchitis, injecting non- 
pathogenic streptococci in rheumatoid juthritis. 

(4) When the orffanisms are not in contact with the antibodies 
present in the blood ^ e^g. in superficial infections of the throat and 
nasal mucous membranes, the use of the acne bacillus in preventing 
comedones, etc. 


Protein 'fHEUArr 

Within recent years much doubt hasbecm thrown on the specificity 
of the vaccines and sera used in the treatment of different diseases, 
since it has been found that a non-specific vaccine may sometimes be 
not only useful, l>ut even act better than a specific vaccine in the 
treatment of a ])articular disease. Thus, it has been shown that 
some forms of gonococcus infe<*tions are greatly benefited by injec- 
tions of other vaccines. e.(j. typhoid vaccine. Tpon this is based non- 
specific protein therapy. It appears that the good effects observed 
by giving in.iectioiis of peptone .solutions, milk, etc., are due not 
so much to the presence (»f any .specific substance, but possibly 
to the special kinds of foreign proteins which these injections may 
contain. Similarly normal horse-seriim. sotliiim nucleinate, bacterial 
proteins and non-proteins like colloidal metals have been injected 
to provoke a reaction of the body's defensive mechanism. The 
popular method of utilising protein therapy is by the injection of 
storile milk, an<l the benelicial effects are due to the production of 
vaso-dilatation and conseipient Hooding of the diseased tissues with 
antiboilies. Preparations available for the purpose are :—Lactumin, 
Lactolan ami Aolan. 

Protein injections may be used therapeutically for the following 
jnirpose : - 

1. Desensitisation. -\t has been observed that certain individuals 
develoi) asthma, hay fev«‘r, urticariji, angiomMirotic tedeuia, etc., due 
to their sensitiveness or idio.syiicrasies to certain jiroteins. Whether 
it is the actual food that cau.ses the above conditions, or whether the 
particular foodstuff which proiluces wifln'ii the system an aiitifood 
protein bmly to which he is too sensitive, is however uncertain. 

'Phis sensitiveness to special proteins < an be tested by diftereiit 
food pro(luct.s. The method followed is like multiple V’^on 

PiripiePs reactions, using the dried e.xtracts in place of the tuberculin. 
It is generally done by scratching in regular .sequence upon some 
surface of the body, generally tin* forearm, and into each successively 
is rubbed the product to which it is desired to test the sensitiveness 
of the patient. If the patient gives a strong reaction at one of the 
inoculated spots, it is regardeil as evidence of his sensitiveness to this 
special suhst4uice. 

Once the case is establislied the patient is treated either by 
avoiding the particular food substance or by [producing deserisitisa- 
tion by iruecting either a specific protein (antigen) to which he is 
sensitive, or by a non-specific protein like peptone or milk. The 
initial dose should be very small to avoid any reaction. Subsequent 
injections are given weekly, increa.sing the do.se with each injection. 

2. Non-specific protein when injected parenterally is followed 
within a short time (generally from a few minutes to one hour) by a 
rise of temperature, chill, sweating and leukopenia followed by 
leuoocytosis. Those reactions are more evident after intravenous 
injeotion, and after intrniiuiscular injection in susceptible persons. 

42 
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Coincidently with these changes there is an increase in the antibodies 
^ K iiwprovement in the general condit ion of tlie patient, and a 
subsidence of the pain and other symptoms. The iniprovement is 
often temporary, but some patients show permanent improvement. 

Pro^tein therapy has been found eflicaeious in acute and sub-acute 
arthritis, gastric and duodenal ulcers. Acute iritis and other diseases 
•II infection improve with parenteral iigection of 

milk. The usual dose is 5 c.c. boiled for 4 minutes, or any of the pre- 
parations available for the purpose may be used. Similarlyintra- 
gluteal injections have been used ill subacute and chronic gonorrhoeal 
aj^hmis, sometimes with good results. Urticaria, migraine and attacks 
of asthma being due to hypersensitiveness to certain proteins, oral use 
of peptone is a simple ami harmless method of checking these attacks. 
Injections ot Yatren-Gasein, Lactolan, or Aolan (sterile and toxin-fr(?e 
milk albumin) have yielded good results in gymecological iiraetice 
attended with chronic intlammatioii of tlie appendages. 

Contr(i”‘in(lic(itions. -[ ncoin])ensated cardiac lesion, acute endo- 
carditis and pericarditis. 



PAET V 

RADIATroX THERAPY 
ULTEA-VIOLET RAYS 

Lijjht is caused by the periodic vibration or rotation of electrons, 
and is the result of waves of enerpry transmitted throuprh the ether. 
The visible lipflit rays of the sun are composed of seven jirimary 
colours, at one end of which are the redrays and at tin* other the 
blue and the violet. In addition to these there are invisible light rays. 
At one end of the visible spectrum are invisibl*» rays known as the 
infra-red rntfs and at the other the ultra- violet rays. The ultra-violet 
rays are theVheinical rays, so called from the chemical changes they 
nrodiicc* when projected on a sensitive nuKlium. They are invisible 
light vilirations, between 4(M} to 100 millimicrons in length. The 
infra-red rays include the dark heat rays. 

The couiposition of the rays of the sun varies with the altitude 
ainl th(^ purity of the atmosphere. In fact the atmosphere screens 
off the harmful radiations, 'fhe ultra-violet rays are easily destroyed 
or ma<le ineffective by moisture, dust and organic matters present 
in the atmospher<‘. In pure air there are more ultra-violet rays, so 
that the more purifi<‘d air of mountain may contain twice as much 
ultra-violet rays as that of the air of the plain. 

The biological action of sunlight depends upon its intensity and 
power of [Huudration and alisorption. An excess of heat rays is 
harmful, and it is to the preponderance of heat rays that the harmful 
eftects of the tropical sun are due. Sunlight, as is well known, is 
essential to tlie well-being of all living beings, both animal and 
vegetable. But it is to the ultra-violet rays that most of the thera- 
peuti<* eff(‘cts of solar radiation are attributed. 

'Pile lirst effect of exposure is vaso-dilatation and (edema of the 
soft tissue*, this acts as a counter-irritant and relieves cong(\stion of 
the internal organs. After a latent period of four to eight hours 
there is erythema of the skin, although the patient may not feel any- 
thing at the time of exposure. Tlie n(*xt effect is sterilisation of the 
superficial tissues, 'fhe short rays are strongly bactericidal, and 
th(*se an* filtered out by impurities in the atmosphere before the 
long rays. The rays of the sun have much more bactericidal effect at 
higli altitude than at low ones. .Vfter a few exposures there is 
liiginentation of the skin which is much the same as that produced 
from e.vposure to sun’s rays. This pifjment protects the body against 
the ultra-violet rays, and after tliis is formed one can stand larger 
doses of the rays. " 'Fhe response of the skin to light varies, some 
skins lieing highly sensitive. 

'Fhere is evidence that exposure of an infected area inhibits the 

f rrowHi of micro-organisms, proliably by forming some germ-killing 
lody in the infected tissue. The other important (*ffect is the regulation 
of calcium metabolism (see page 1)5). (iates and (irant have shown that 
ill partially parathyroidectomised animals irradiation had a definite 
intluence in jire venting tetany, and that there was a rise of serum 
calcium after a steep decline*. It bears a definite relation to body 
metabolism associated with parathyroid physiology, and in the 
absence of factors which light represents, an attempt to compensate 
is made by over-activity of tlie parathyroids. 

A powerful ray alters the proteins of the skin, and these a bnorma l 
proteins when absorbed, give rise to allergic i iiiiilil iiiii^>f|in Tl hi 
making it intolerant to light. The ergosterol of the skiin&<a6pva!^ 
by these rays and acquires an antirachUk projfmrty. ^ \ 
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Immense possibilities of treatment by Heliotherapy has been 

{ proved by Rmlier, who exposed his patumts to sun^s rays in the Alps, 
ndeed the ideal treatment for lupus, surgical tuberculosis and 
rickets is by Heliotherapy at a higher altitude, where a much greater 
intensity of direct sunlight can be borne. But owing to the climatic 
and other conditions that prevail it is not possible to practise direct 
sunlight treatment, except on a limited scale or in certain selected 
parts in India. Therefore the treatment by ultra-violet rays is done 
chiefly by artificial light, and electric incandescent and arc lights are 
largely used for the purpose. Electric lights possess properties 
similar to those of sunlight. The arc light is full of luminous rays 
but there is also a good proportion of the rays at the violet end of 
the spectrum and a fair amount of the ultra-violet rays. In the 
incandescent lamp the heat rays predominate, the ultra-violet rays 
are absent, being removed by the glass globe. Arons in 1892 was 
able to electrify mercury vapour and produce a light devoid of orange 
and red rays. Subsequently Oooper-Hewitt perfected this in a glass 
vacuum tube, so that wlien quartz is substituted for glass, the small 
amount of ultra-violet radiation given olf l)y the incandescent lamp 
can be made available. The mercury vapour lamp, which is known 
as the “Kromayer lamp^' is therefore largely used. 'Fliis consists of 
a tube from which air has been exhausted and which is tilled with 
mercury and mercury vapour. 

The advantages of carbon arc lamp are, (a) tlie output of ultra- 
violet rays being small the chances of an overdosage are less and no 
harmful effects are observed ; (6) for the saihe reason can l)e used for 
treating weak and debilitated [)atients in whom the use of mercury 
vapour lamp may be harmfid ; and (c) a large number of patients can 
be treated at tlio same time, since slight errors of timing are not 
attended with any signs of ovtudosage. 

The disadvantages are : (a) consume a large amount of current 
and give off CO, ; (6) the electrode may burn unequally in open arc 
pattern; and (c) the output of ultra-violet rays being less the results 
are slow. 

The ultra-violet rays only penetrate a short <listance, the luemoglo- 
bin of the blood acting as a red filter screen. Tnder compression 
from surface quartz applicators or other means, the depth of penetra- 
tion is increased. It is important to note that these actinic rays do 
not pass through glass, paper, thin cloth or ointment, but will pass 
through sterile water. Vita permits wave lengths up to 2000 

Angstrom units to pass through it. 

The therapeutic applications of ultra-violet rays are many. Their 

S ower to cure surgical tuberculosis and rickets, to accelerate the 
ealing of wounds and to improve the general health of weakly 
children has been well e.stablished. Many chronic skin di.seases 
rebellious to other forms of treatment often yield good results when 
exposed to these rays, using the tungsten arc lamp. Lupus, rodent 
ulcer and X-ray dermatitis are successfully treated with these rays. 
Septic wounds, sinuses, and chronic ulcers h<»al quickly. Good results 
have been ^ported in the treatment of chronic articular rheumatism, 
myalgia, ubrositis and rheumatoid arthritis. In many depressed 
states of the health and neurasthenia, a brief exposure often gives a 
feeling of stimulation and a sen.se of well-being. 

Metnod ol administration. his varies with the type of lamp used, 
the depth and extent of lesion, the power of resistance, the idiosyn- 
crasy, and the sex of the patient. An average distance of three feet 
with mercury vapour lamp, and of 18-in. or less with arc lamp is 
considered as the average standard. The starting dose should not be 
more th^ one minute for mercury, and two minutes for carbon arc 
lamp. The following points require careful consideration in all 
eases 

1. The eyes of both the patient and the operator must be protected 
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by suitable gojof^les. Ordinary tainted or smoked glass does not oflfer 
suibcient protection. 

2. For other parts of the body not intended for exposure, ordinary 
clothing affords sufficient i)rotection. 

X Children can stand relatively larger doses ; women are more 
sensitive than men. 

4-. The exposure should be given once, twice or three times a week 
according to the condition of the trouble. 

5. After continuous exposure for three months for half an hour at 
a time there should be a i)ause for several weeks. 

Contra-indications. - 'rhe application is harmful to highly nervous 
and neurotic ])eople and in various forms of neuritis, where it may do 
definite and irretrievable harm. The following conditions eithercontra- 
indicate or require modification of the dosage ordinarily given:— 

1. Kxtremely sensitive skin. 

2. Arterio-sclerosis or advanced valvular diseases of the heart. 

Active pulmonary tuberculosis with fever. A focus of early 

and latent phthisis may dare up into activity through injudicious use. 

4-, Acute illness. 

5. A tendiuicy to luemorrhage. It should not be given in hsemop- 
tysis or in those suffering from hauiiophilia. 

d. Chronic nephritis or quiescent appendicitis. 

Untoward effects. - Th<‘ belief that ultra-violet radiation is bene- 
ficial in almost any condition and that it does no harm is a mistake. 
While it do<*s good in some conditions it is injurious and positively 
harmful in others. A common effect of overdosing apart from that of 
the skin, is sleeplessness, restlessnes.s, lassitude, loss of weight and 
nausea. Exposure of an extensive surface lessens resistance to 
bacterial infecfion. Eczema and many forms of skin affections are 
aggravated by these rays, while senile cataract has been known to 
follow its use when proper protection has not been taken for the eyes. 
A case of severe burn followed by duodenal ulcer has been recorded. 

RADIUM 

Hadium is an element of the strontium-barium group and forms 
four important salts, r/r. bromide, chloride, carbonate and sulphate. 
It is constantly undergoing transformations into other substances, and 
becomes successively emanations of radium .\. H, (\ l>, E, F. During 
these changes miergy is radiateil from the substance in the form of so- 
called Alpha, Beta and Gamma rays, upon the various effects of 
which its therapeutic action depemls. Hadium emanation is a gas 
which is scattmed in the air. It is therefore put in sealed containers 
where emanation gradually accumulates until a maximum is reached 
when it is converted successively into different forms of the series. 
A sealed preparation of radium element or emanation emits the 
three types of rays, each of which has the following characters:— 

The a rays travel at the rate of 18,(K)0 miles a second, but they 
have very little penetrating power. As they cannot pass through 
a thin sfieet of paper, glass, or the metal wall of the emanation 
containers, they have very little therapeutic value, exci^pt in the 
treatment of superffcial lesions of the skin. 

The j8 rays travel at the rate of 00 to 180,000 miles a second and 
penetrate aliout 8 imn. of ti.ssue, but cannot penetrate over 2 mm, of 
lead or 1.2 mm. of brass. 

'fhe 7 rays are vibrations of ether and are analogous to X-rays or 
ordinary light. These have gnmter penetrating power. 

'riierapeutically Beta and Gumma rays may be used either 
together, or siii^fly, the other rays being excluded by suitiible 
soreetiiiig. Certain substances (lead, silver, platinum, etc.) offer 
resivstauce to the pas.sage of the different radium rays and these are 
used as screens. 
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3 radiation is used chiefly in the treatment of diseases of the skin 
and affections of the mucous membranes, and the exposure is so 
regulated as to produce only definite surface radium reaction 
(Superticial Radium Therapy). Its action is much the same as cautery, 
diathermy or carbon dioxide snow. 

Beta and Gamma rayn are employeil when dealing with malignant 
disease and morbid conditions of the ])hai*yii\ and larynx, and other 
deep seated organs, e.r/. the stomach, intestine, uterus, etc. (Deep 
Radium Therapy). 

AcrnoN and Uses 

Some believe radium to be the most expensive and edicient form 
of cautery as yet discovered, while others inaintain that it has a 
marked selective action in destroying pathological tissues without 
affecting normal tissue. The ett’ecl varies with ditferent growths and 
even in normal tissues. 

Radium emanation if of sutlicient intensity and acts for sulVicient 
length of time has three distinct effects on the living cells, vh . — 

(1) Increase of cell activity with possible associat4‘(l proliferation; 

(2) arrest of cell activity; and (it) <legeneration and destrmdion of 
cell. The effects are not apparent immediately after exposure. 
Generally 1 to 2 days or even 2 to weeks pass before any change is 
observed. This latmit period varies with tln‘ strength of the soiirct* 
of energy and the amount of filtration and protirtion us(mI. 

Because of its destructive elfect on ccn tain forms of tumour cell.s, 
the chief application of radium is found in surgiuy. .Mthough it 
cannot replace surgery, some permanent 4Min‘s of superticial cancm* of 
the .skin of the ba.sal-celled tvpe have Ihmmi recorded wlnui prop**rly 
treated. Rapidly growing cellular types of malignant diseas4^ often 
show at least a temporary set-back. As a palliative in subduing 
hiumorrhage, relieving pain, arresting di.schargc* and oftVnding odour 
and in prolonging life at least temporarily, its valin^ is undisputed. 

It has been successfully used in rodent ulcers, epitheliomata of the 
skin and keloids, while soiin* cases of suc<*(*ssful fn*a(ment (d’ tumours 
of the brain are also recorded. In lymphomas and Hodgkin’s disease, 
application of radium re<luces the size of the iiivolvecl glands, but 
whether any permanent cure is effectetl is <loubtful. Similarly 
improvement has been noticed in both simple and exophthalmic 
goitre. 

Its luse in the treatment of cancer of the rectum is followed by 
good results, but do not justify its use as a substitute* for operation. 
The best results are obtained in epithelioma of tin* anus and in the 
low growths of the posterior wall. Its ust* in tin* carcinoma of the 
breast has been foflowed» by remarkable results an<l it is now 
recognised that early case.s can be treated as successfully by radium 
as by operation. In the treatment of carcinoma of the cervix uteri, 
‘‘split doses” or repeated treatment at brief intervals as n*commended 
by Ht^ymann of Stockholm is generally followed. In borderline and 
inoimrable ca.ses, radium is the method of choice and gives better 
results than X-rays. In fibroma and fibromyomata of the uterus, its 
use has been attended with encouraging results. 

Method of Application 

The main principle underlying all radium theraiiy is the correct 
estimation of dosage and exposure necessary to bring aliout the death 
of pathological cell without markedly affecting the function and 
vitality or the normal ones. An insullicient dose may act as a 
stimulus and thus aggravate the condition ; wiiile an over-dose may 
destroy normal tLssiie. The source pf radiation should be standardised 
under the exact conditions in which it is to be employed. The 
duration, the amonnt of radio-active element, flltration, ilistance, and 
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siiscoptibilit.y of the skin and the general vitality of the imtient 
demand careful (5onsideration. The intensity and (luality of the 
rays depend on the amount of radio-active siihstance, the distance 
from the patient and the filtration used, while the effects <lepend on 
the rays absorbed by the tissue. The dose for surgical use is usually 
from 50 to 200 mgrins. For suptu’ficial skin lesions sniallcu* doses are 
used, wliile for large dee]>-seated growths larger doses ar<* necessary. 

Met finds of administration,- Vor therapeutic purposes radium may 
be applied in the following ways:— 

1. fn platinum tubes or needles^—Th’is prevents the alpha and beta 
rays. F.ach tube contains 2 to 3 mgrm. of radium with 0.5 to O.S mm. 
of platinum screening. This gives (|uit<‘ gr)od results. 

2. Radon ,sw/.s‘. Radiuin (Miianafion or radon is a gas soluble in 
waf(‘r, which can be stored in small tubes or seeds. These se(*ds are 
minute needles of gold or platinum which contain minute glass tubes 
of radium emanafion. 'Phese seeds are inserted in diseas«‘d tissues 
with special form of canula and left permanently th(‘re. They are 
therefon* of sp(*cial us(‘ in the treatment of diseases of the abdominal 
cavity wher<‘ one can be inserted and left inside, thus avoiding 
another operation. 'Phey cense to give off rays after ten days. 

.Icn/c constitutional symptoms follow surface and distance therapy 
with large quantity of radium, than with interstitial radiation. 
Malaise, Insidache, nausea, and diarrluea are generally observed. 
Irradiation of the uppeu* abdomen is often followed by more severe 
constitutional disturbance than of head. neck, or pelvis. 

JiOcal cUanijes in those handling radium are chiefly due to alpha 
ami beta rays, and produc(‘ blunting of sensation of the finger tips, 
])ariesthesia and amesthesia, thickness of the epidermis and chronic 
<lermatitis. If injury is severe, healing rarely occurs; hair follicles, 
sebaceous and sweat glands disappear. 'Pelangiectasis and pigmentary 
chang<‘S with chronic ulcerations may also take place. 

'Phe constitutional disturbances have been attributed to cellular 
destrucl i(ni and conse(|uent protein absorption. Patients already in 
toxic condition ar<* more suscej)lible to radium sickness. 'Phe mecha- 
nism by which tissue <lestruction provokes these symptoms is not 
fully under.sro<id. 'Phey may be a form of anaphylaxis or may be 
due t<» div<*rs<* metabolic changes at different stages of irradiation. 

The following points .should be noted in the therapeutic u.se of 
radium, r/r., 

(1) 'Phat its intensity varies with the length of exposure. A short 
exposure causes stimulation cd' the tissues, a longer exposure inflam- 
mation. ami a prolongecl exposure tlestrm tion of the cells. 

(2) 'Phat healthy cells react to radiation in pronortion to their rate 
of growth. Lymphatic organs, hair follich‘s, glands of the skin, 
testicles and ovaries are imtticularly sensitive and are easily des- 
troytul ; while cartilage, l)one, muscle, connective and nerve tissues 
are resistant to radiatu)n. Di.seased cells ar(‘ more readily destroyed 
than healthy ones. 

(It) 'Phat malignant cells and the cells of a more rapidly .growing 
tumour are more easily affected by radiation than normal ones. 



• PAET VI 

INDIAN INDKIENOUS DRUGS 

In this section only some itn])ortant and coiniuouly used* 
drugs will be discussed. For a more exliaiistive information tlie reader 
is rrferred to Col. K. X. (Miopra's “Indigenous Drugs of India.” 


Expectorants and Bronchial Antispasmodics 
A1>1IAT01>4 

Syn — Bakasa, lieng. Antsha. Hind. 

Source.—The fresh and tlie dried leaves A'ih'tfo'in Vuiica ^Jitsficia adhafoda). 
Composition.— (1) Vasicine, a crystalline alkaloid. (-i An onjanic acid (adha* 
todic acid). (3) Ammonia. 


I*KKl»ARATI<>NS 

1. Tinctura AdhatodsB.— Dried powder L*' 2 ozs., Aleoliol oV) p.c.) y ..v. to produce 
1 pint by percolation. Dose.—^ a to 1 dr or li to 4 mils. 

2. Syrupus Adhatodae. - Can be prepared by adding 1 of liquid extract to 
syiaip 8. Dose.— 1 to 2 drs. or 4 to 8 mils. 

PllARMACOLOCy AND TllKUAI»KrTl<’S 

Extm'nalhf,~-T\\^ leaves possess insecticide properties, and are 
therefore considered to he a valnnble remedy for blight on tea and 
other crops. 

Tniernall}f.--hoi\\ the leaves and roots are stimulant expectorants 
and bronchial antispasmodics. 'Phe root may Ik* used as a .substitute 
for senega. It is an excellent remedy for chronic bronchitis, phthisis 
and bronchial asthma. It acts by virtue of vasicine wliicli relaxes the 
bronchial muscles by de[)ressing the vagus endings (t’hopra and S. 
Ghosh). The decoction of the root bark is frequently n.sed by the 
people of thi.s country in catarrh, mihl f(*ver and bronchitis. It is 
useful in mild forms of pertussis, es])ecia II y when complieated witli 
bronchitis. The leaves smoked in the form of cigarettes relieve 
asthma, a.s they evolve nmmonincnl vapour when burnt. It forms a 
vehicle for cough mi.xtures and i.s largely iiseil in the form of Svrnpn.s 
Vasaka et Tolu with Hypojihosphites. 

NAIJMSI IRKA LAPPA 

Syn.— The Costus. Kut. 

Sonree.-The dried root of Saussurea lappa, with pungent aromatic odour and 
a pungent taste. 

Composltion.-(D Satmnrine, an alkaloi.l. ci) An aromatic oil. (3» Resin, tannin, 
bitter substances, inulin, etc. 


Action and r.sKS 

Rut has been used in India as a tonic, antiperiodic and aphrodisiac. 
The essential oil js an anti.septic and is eliminated by the genito- 

a possible that the ai>hmliainc 
1 ^ ^ 1 irritation. HaiisHiirine causes relaxation of the 
bronchial miwcles partly by dim^ on the muscle, and partly 

A'^sential oil acts as an expectorant 
while excreted through the bronchial mucous membrane. It is there* 
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fore largely used in the treatment of bronchial asthma, and as an 
expectorant in the form of the liquid extra-ct to 1 dr.) either 
alone or Arith other expectorants like potassium iodide. It is also 
used as a carminative and diuretic. 

Laxatives 

BELAE FBtICTI 

Source.— The fresh half -ripe fruit of yE<//e Marmploa. 

Composition. <>(1) Mannelosin, tlie important active principle. (2) Tannin. (3) 
Pectin. MucHayinous j)rinciple8, sugar, etc. 

Preparations 

1. Extractuin Belas Liquidum — 1 in 1. 1 lo 2 drs. or 4 to 8 mils. 

2. Decoctum Belee, B.P.C.— Had fruit small piocos 8 oz., boiling water q.s. 2o oz. 
Dose.—^ii to 2 oz. or 15 to <10 mils. 

PlIARMA(;OU>(jY AND THEKAPEUTir.S 

lntcrnalhj.'—T\\v: pulp of tlie ripe fruit is a laxative, and i.s valuable 
in spastic and chronic constipation. The pulp may he taken itself 
or may l)e made into a sherixd by soaking in Avaterand then straining 
it. A little sugar may be atbled if required. The unripe t%iilp roasted, 
or a decoction matle from the unripe slices dried in the sun iBaelsnti) 
is astringent and is tlierefore used in mucous diarrhoea and dysentery. 
As a deinuicent and mild laxative the ripe frnit may be used during 
conyalsctmce from dysentery and early stage of sprue. The componna 
or <bet<»tic bael powder (powderetl pulp U arrowroot 3) may be used 
in the same class of cases. The ripe pulp is very serviceable in 
obstinate catarrhal diarrhoea, chronic dysentery and certain forms of 
dyspepsia characterisiMl hy alternate constipation and diarrha'a. 

The root-bark of tin* plant is a mild febrifuge and enters into the 
comp(».sition of tlie •‘ten roofs-' —dasha so frequently pres- 

cribed in mild fevers by tlie Kavimjes. 

Drastic Purgatives 

Tl KPF/nH M 

Syn.— Tew W, Hong. J'arhad. Hind. 

Source.— The di*ic(i root and stem of Jpotmrn Tnrpethum. 

Composition.-!!) A ro.sin, Tarpethin. I'ln* root contains jtolOp.c. (2) A fatty 
substance. (3i A volatile oil. (4> Albuinin, starch, yellow colouring matter, lignin, 
salt.s and ferric oxide. 

Do»e.~-b to ‘if) grs. or 0,3 to 1.2 (1. 


PUKrARATlON 

1 . Tinctura JaUp89 Composita.— .Talap 80 -G.. scammony resin 1.5 0.. turpeth HI 
O., alcohol OK) p.c. ‘ q.s. to 1000 mils. Dose,—' * to I dr. or 2 to 4 mils. 


PHARMArOLOGY AND THERAPEUTICS 

As a purgative it is expial fo Jalap and superior to rhubarb ; it has 
nioreOA^er a great advantage over both these drugs in that it is free 
from nauseous smell and taste. It also acts very efticiently when 
giA'en alone. It is often necessary to gU’e it in larger doses thnii 
jalap, but this is no disadvantage. It has been in use in India as a 
cathartic from a very early date. When combined Avith chebulic 
myrobalans, it is useful in dropsy. The usual method of administra- 
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tion is to rub down about a drachm of the root or stem with water 
and add to it some rock-salt and f?inger, or sugar and black pepper. 

KAI.ADANA 

Syn.— Pharbitis Seeds. 

Source. — The dried seeds of Ipomwa het1erac(>n. 

Composition. — Phavhitisln^ a resin, about 8 p.c. Ft resembles the resin of jalap 
{convolcitlin), and corresponds to it in chemical properties. Fixeil oils, 1*J p.c., 
mucilage, tannin. 

Dose.—SO to 45 grs. or 2 to 3 grins. 

Prkpakatidns 

1. Pulvis Kaladanss Compositus. — Kaladana. 3: acid potassium tartrate. 6: 
ginger, 1. />osc.— 10 to 00 grs. or O.fi to 4 < 1. 

2. Tinctnra Kaladanre. — 1 in 5. Dose. > m I dr. or 2 to 4 mils. 


KAfiAl>A\AK UKSIAA 


Syn.— I'harbitisin. 

Source and characters. — .V mixtnn* of 'I'sins obtained from Kaladana. In 
brownish opaque fragments, translucent at the edges ; brittle, breaking with a 
resinous fracture of a disagreeable odour, specially when warmed. 

Dose . — 2 to 8 grs. or 0.12 to 0.5 ( J. 

PHARMACOUKiX AND ThERAPKITTICS 

The action and nso.s of Kaladana and it.s rc.sin tire the same a.s 
those of jalap (.see pagt* 1^49), but it is a milder remedy. In small doses 
it is a gentle purgative, but in large oim‘s, especially in the form <>f 
Pulv. Kaladame Po„ it has a drastic siction and can bt* used with 
benefit in all cases of dropsy. 


Diuretics 

IIOEKIIAAVIA l>lFFI>iA 


Syn. —Pun arn a va . 

Source.— The fresh or dried leaves. 

Composition.— (ly An alkahnil Ffinantarine, o.oi p.c. : (2’ potassium nitrnti*. 
0.2 p.c. 


Preparation 

1. Extractum Punamavse Liq.— 1 in I of alcoliol. Made with fre.sh oi diied 
plant. Dose — ^12 to I dr. or 2 to 4 inil.s. 

PHAR.MA<X>L<M4y AND TheRAPELTTK S 

Piinariiava has been used in India a.s a renuuly for dropsy from 
time immemorial. Hut only recently a thoiough investigation of the 
drug has been done. Intravenous injection of tlie alkaloid produces 
a distinct and persistent rise of blood-pressure and a marked diuresis. 
The diuresis is chiefly due to the action of piiuariiaviiie on the renal 
epithelium, and partly to the rise of blood-pressure. The presence 
of a large amount of nitrate of potassium contributes to the diuresis 
when the liquid extract is ii.sed. It is very valuable in cases of 
dropsy due either to cirrhosis of the liver, or when associated with 
kala*azar, and ascites due to chronic peritoneal conditions. It i.s not 
of much value in cardiac dropsy or in chronic nephritis when given 
alone, but combined with other diuretics it imrreases the amount of 
urine. It loses its action after a few^ days when its use should bo 
stopped. 
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Urinary Antiseptics 

ciJBEUAi: vni v rvH 

Syn - (kibobs ; Kahah cfiivi, Bori". 

Source.— Tho (ii itid fiill-Krowii unripe fruits of Pippr Cnltphn. 

Composition.- (1) Tlie rnlniite o/7, 10 to IK p.e. a neutral body. 

<3) A resill oonfainiiifi: rw/yW/Ze or/V/. (4) A falt/f oil, 

I)ose-~^^ to tX) j^rs. or 11 to 4 t^rnis. 

PRKPAUATIONS 

1. Oleum Cubebse.— A pale jireen, fi:reenish-yellnw or colourless oil, smelling 
of ciibebs, distilUsl from cubebs. Sp. gr. O.OlO to 0.0.30, Dosp. -T) to 20 nis. or 0.3 
to 1.2 mil. 

2. Tinctura Cubebae.— I in .o. nottp.-^k to 1 dr. or 2 to 4 mils. 

PllAU.MA<<)L<H;r 

Kxfpnmlbi. The action of cnbobs (le])en<ls upon tlie oil and the 
resin whicli it contains. It causes rubefaction wlien rubbed into the 
skin. 

Gastro-intestinal tract.- Here the action of cubebs 
resemliles that of pepper. In small doses it is a stimulant, stomachic 
and carminative, and in larffe doses it impairs digestion. Instill 
larjrer doses it causes gastro-intestinal irritation. 

Respiratory and genito-urinary tracts. -Idke many oleoresin.s, 
cubebs enters the blood and is carried to different tissues and organs, 
upon wliich it acts more or less like copaiba. It stimulates the 
secretions of tin* mucous membranes of the respiratory and genito- 
urinary passages and reinb^rs tlieiii aseptic. It also stimulates tlie 
action of the kiilneys. and to some extent that of the skin. It is 
therefore a diuretic and genito-urinary antiseptic. . 

Elimination. It is chietly <*\creted in the bronchial secretion and 
urine, and is probably found in the latter in the form of a salt of 
ciihehic a<*id, which may he precipitated by HNO.. Many' of the 
specific gi*rnis an* destroyed by tin* produ(*ts of the volatile oil as 
t!n‘y pass out. 


'PuKKAPKi Ties 

htfpnKtllif. -Vu\\\\{‘ copaiba, cubebs is often used in the form of 
lozenges or inlialation to relieve cough, cold and sore-throat. On 
account of its sjiecitic action on the genito-urinary' passages, it is 
largely employed with copaiba in acute or chronic gonorrhoea, gleet 
atnl cystitis. 

Prescribing hints. The powdered cnbehs may Im* given in 
lozenges, cachets, or as a pastt* with copaiba, and the oil in capsules, 
or in emulsion, often with copaiba, buchii, etc. 

Antiperiodics 

Syn.-^Dantharifirn /,'asfa, Ib'Ug. Darhald, Hind. 

Source.— The dn<‘(l .stem <»f Itprheri'i arisfafa. 

Composition. -The chief alkaloid.s are (1) Berherhip, and (2) Oxycanihine, 
tannin, res in, gum, etc. 

PRKPAKATIONS 

1. Tinctura Berberidls.-l in 10. Dose -> * to l dr. or 2 to 4 mil. 

2. Ext. Berberidia.— An impure watery extract from the wood and bark of 

several species of bcrberi.s sold in the Indian bazaars under the name of Rasot, 
which can bo purified by dls.solving it in alcohol (90 p.c.) and evaporating it to a 
pllular consistence. .30 to GO grs. or 2 to 4 grms. 
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8. Berberine Carboaatf, Hydrochloride, Phosphate and Sulphate, are yellovr 
crystals more or less soluble in water. Dose.—X to 5 grs. or 0.00 to 0.3 G. 

Pharmacology and Therapeutics 

Externally,-^Beinf^ a mild local astringent rasot is employed with 
benefit as a pi^ent around the eyes in acute and chronic ophthalmia. 
Gupta and Dikshit have shown that berberine in dilution of 1 in 
80,000 is toxic to Leishmania tropica, in which condition it has been 
used successfully either in the form of JRnsot or berberine sulphate 1 
c.c. of a 1 to 2 p'c. solution may be infiltrated into the margins of the 
sores by means of a fine liypodmnic syringe, once a week. 

Internally , — Berberine is a stimulant to the gastro-intestinal tract, 
and acts as a stomachic tonic in small doses. It is a diaphoretic and 
antiperiodic and has been nsc<1 iti the treatment of malaria, cither 
alone or in coniinnation with quinine. It is doubtful, however, 
whether it has any specific effect on the jjarasites, and the results have 
been disappointing. It however helps to e.vpel the parasites into the 
peripheral circulation and acts as a provocative agent in the diagnosis 
of malaria. 

Given intravenously the alkaloid caust^s a fall of blood-pressure 
from dilatation of the splanchnic vessels and cardiac depression. 


ALSTONIA 


Syn.— Dita Bark. Saptaparna, Sans. Chnthn, Heng. Chafian, Hind. 

Source.— The dried barks of Ahfonia itrfiofaria and of Atatonia cnnstncta. 
Composition.— The bark contain.s many alkaloids the chief being ditamhie, 
echitamine or ditaine fiom the dita hark (.1. schoJaris), and Ahtonine and 
porphyrosine from tne bark of A. coustricta. 

^ Preparations 


1. Intnsnm Alstonise.— 1 in 20. « 2 to 1 oz. or 15 to 30 mils. 

2. Tinctura Alstoniae.— 1 in 8. J)ose,^*la to 1 dr. or 2 to 4 mils. 


PHARMAGOLOOr AND THERAPEUTICS 

The bark is an astringent, tonic, antiperiodic and anthelmintic, 
being considered very useful in chronic diarrhoea, advanced stages of 
dysentery and catarrhal fevers. Ditaine paralyses the motor nerve- 
endings in mammals. It has been used successfully in the treatment 
of msuarial fever. Dr. Sharp nse<i the bark of A, comtrkia in certain 
conditions of typhoid fever, and influenza after its febrile stage and 
considers it to be an e.vcelleiit tonic possessing the combined pro- 
perties of quinine and strychnine. 

PlCROUlllXA 

Syn.— A'li/Ar?, Katki, Beng., Hind., Katuka, San.s. 

Source.— The dried rhizome of Picrorhiza Kurroa. 

Composition.*- (1) bitter glj'coside, Picrorhizin^ yielding a.s its decomposition 
pvodinei picrorhizetin dejrtroae. i2) Cathartic acid. (3) Gum, etc. 

Dose.— 10 to 20 grs. or 0.6 to 1.2 grrn. a.s a tonic ; *15 to 60 grs. or 3 to 4 grms. as an 
antiperiodic. 

Preparations! 

1 . Extraetnm Ficrorhizie Liquidum.-l in 1 of alcohol (GO p.c.). Do«e.-15 to 
00 ms. or 1 to 4 mils. 

2. Tinctura Picrorhizv.— 1 In 4. Dorc.— */t to 1 di*. or 2 to 4 mils. 

PHARMACOUKiY AND THERAPEUTICS 

The root is bitter and stomachic and is often used whenever 
a bitter is indicated, as in dyspepsia and neuroses of the stomach 
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and bowels. It is an antiperiodic, and is used in malarial fever in 
place of, or with, quinine. Because of the presence of cathartic acid 
it acts as a gentle cathartic when given alone, and in lar<^e doses acts 
as a purgative. As a remedy for bilious fever kutki is often combined 
with various aromatics and neem bark. 

Volatile Oils 

Syn. Ly.—Pan, Beng. Pan, Tamhuli, Hind. 

Source.— The leaves of Piper Petle. 

Composition. -(1) Two arontafic oils, light and heavy, which treated with 
caustic potash yield ckariaol, a phenol having powerful antiseptic properties. 
<2) An alkaloid, arnkene, with properties somewhat allied to cocaine. C3) Betel 
phenol cchavibctol), a phenol. 

Pharmacology 

ExterHallu. -lh'Y betel-h^af has no action. Fresh betel leaf is a 
ptentle stimulant to the skin, due to the volatile oil it contains. 

Internally, —Whimn chewed, the fresh leaf, because of the presence 
of volatile oil, is a mild sialagogue. allays thirst and dryness of the 
mouth. It also removes foulness of the breath. Reaching "the stomach 
the juice produces a sensation of warmth and aej^^ts a mild stomachic 
and carminative, at the same time gives a feeling of well-being. It is 
a mild astringent and expectorant. The warm juice is considered a 
febrifuge. Too much chewing of pan hlnnts hunger, probably because 
of the presence of tlie alkaloid arakene. If taken in excess it may 
cause intoxication somewhat similar to that of alcohol. 

It has lK‘en suggested that it e.xcites .sexual impulses but there is 
no definite proof. ' 


Therapeutics 

Externally,— As an easily available domestic remedy, betel leaf is 
used for various purposes. Smeared with mustard oil or chunam 
(hydrated slaked liine) and warmed, it is applied to the temples in 
headache, to the neck in sore-throat, to swollen glands to promote 
their absorption, and to the breasts to check the secretion of milk. In 
catarrhal and pulmonary alfectioiis of children, the leave.s smeared 
with oil and warmed are applied in layers to the chest, when they 
relieve both cough and dyspiiani. The leaves may be similarly 
employed in hepatitis, orchitis, ovaritis, etc. The Bengal betel leaves 
are most valuable in these cases. They are used as dressings for foul 
ulcerSj or as substitutes for oiled silk or gutta-percha tissue. The 
juice IS sometimes dropped into the eye in ophthalmia or into the ear 
(Avarmed) to relieve earache. The stalk of the leaf smeared Avith oil 
is introduced into the rectum in constipation and llatulence of infants. 

[nternally,-~-The people of India cheAV prepared pan Avliich is made 
by Avrapping slices of areca nut {Areca cafexnu) Avith a proportionate 
quantity of catechu, chunam (hydrated slaked lime) and spices in 
betel leaves. This combination is A’ory etlicacious in ulcerated and 
epongy gums, and as a digestive adjuvant in dyspepsia. Prepared pan 
is an excellent masticatory for removing the after-taste of oitter and 
nauseous drugs, and dryness of the mouth in BrighPs disease and 
diabetes. The juice may be given as an expectorant in colds and 
oough, or as an antipyretic in the catarrhal fever of children. 

OLEUM AJOWAN 

Syn.— Ptychotls Oil. Jowaner tel, Beng. Afowan ke tel, Hind. 

Source.— The oil distilled from the fruit of Carum copHcum, 

Charaeters.— Colourless, odour and taste of thyme : sp. gr. 0.910 to 0.930. If 
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cooled to 15^T. shottld*ylcld not less than 40 p.c. of ciystalline thymol, known 
in the Indian bazaars as ajotcati kephool. 

Pharmacology and THKRArELTTics 

“Tlie action and uses of tlic oil resemble those of 
thymol (see pa^e 519). 'fhe fruit when chewed is a capital remedy 
for removing the nauseous taste of drugs and the oil for correcting 
the griping of purgatives. Omum water or 070 uvea Ac distilled 

from the fruits, is a valuable carminative and antispasmodic in 
colic and flatulent dyspepsia. Ajowan is oftcui chewed with pun, or 
taken with salt for indigestion. 

PtSORAf.EA C’OliVIilFOI.IA 

Syn.— JBoAr///, Bens:. 

Sonree and characters. -The seeds are browni.sli-l)laek. L» mm. long tlatti ried 
and oblong. Odour, aromatic ; tast«‘, bitter, ])ungent. 

Composition. — An essettfiul oil, a fixed nil, and a resin. 

.Action and Tsks 

Tt has been used as a remetly for leucoderma, ami within recent 
years its use has bee’ ^ vvivetl by Acton, who found the oleo-resiiioiis 
extract (which con most of the volatile oils) a suitable prepara- 
tion, which is ruhht d over the diseased patches. It is of no use in 
leucoderma of syphilitic origin. 

Astringents 

MA UOBAl4.AA'l M 

Syn.— Chebulic Myrobalans. Ilaritaki, Heng. Ilara, Hind. 

Source.~The dried immature fruits of Terminalia Chehula. 

Composition.— (1) Tannic arid, about to 40 p.c. \2) Galtic acid. (3> Resin, etc. 

Dose.^dO to 00 grs. or 2 to 4 grm. 

Preparations 

1 . Ungnentnm Myrobalani.— 1 in 5 of benzoinated lard. 

2. Ungnentum Msrrobalani cum Opio.— 7.5 p.c. of opium. 

PUARMACOLO<;y and 'rHEKAPEimCS 

These fruits were highly extolled by the ancient Hindu physicians 
as powerful astringents, stomachics, and tonics. The finely powdered 
fruit forms an important ingredient of tooth ]K)wder. It is also a 
valuable remedy for spon^fy and ulcerated gums. Paradoxical as it 
may appear the dried iinriix? fruit acts as a gentle laxative. One or 
two fruits taken daily at bed-time keep the bowels vc’ry regular, 
giving one or t>vo evacuations in the morning. On account of the 
astringent and aperient properties, myrobalans, especially the smaller 
variety {Jangi haritaki]^ are very useful in diarrhoea and dysentery. 
Owing to the large amount of tannin which they contain, they are of 
great service as lotions and iiyecfcions and may he suhstitiited with 
advantage for galls. The ointment is a valiiahle application in piles. 
They may also be chewed with benefit to remove the after-taste 
of nauseous drugs. Jangi hariinki fried in a little good ghee^ and 
then soaked in the sun for about a week with lime juice and black salt, 
is a well-knoAvn domestic remedy. 

KUltC HI CORTEX 

Syn.-Conossi Bark. AiwrcA/, Beng. /r«/<3ya, Sans. 

Source.— The dried bark of Holarrhena antidif sent erica, 

CO]npocitia]i.-The seed and the bark contain three alkaloids (1) Kurchicine or 
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Cofiessine, an amorphous powder, soluble in water end alcohol and in dilute 
acids. (2) llolarrhenine. ^3) Kitrchine. Also contains tannin. 

Dose . — 1 to 10 gi s. or 0’25 to 0*0 grms. 

Prepahatioxs 

1. Extractum Kurchi Liquidum.— 1 in 1 of alcohol. Dose.—l to 2 drs. or 4 
to 8 mils. 

2. Infusum Kurchi.— 1 in 10 of boiling water. Dose.—l to 2 ozs. or 30 to 00 mils. 

3. Kurchi Bismuth Iodide. St/n.—Anahin ; Contain.s total alka- 

loids 27 p.c., bismuth 22.85 iodine 50.15 p.c. Dose.~4 grs. twicfj a day for 
two weeks. 


Atmox AXD r.SES 

Kurchi is a well known remedy for the treatment of dysentery 
both acute and chronic. It acts by virtue of the alkaloid kmrhicine 
which has a specitic action on E. hifstolifica. liefore the value of 
ip(*cacnanha was recojrnised in tlysentery it was the only remedy 
e.xtensively used in India. It inay be ^iven alone, either in the form 
of liquid extract or as fresh infusion, or may be combined with small 
doses of castor oil, extract of bael or decoction of ispaqhula, or the 
seeds (iiHlrnjah) may be ^iyen in the form of powder with powdered 
ispai^hnla seeds. Knrchicine may be used subcutaneously in J to 
1 irr. doses, but as it depres.ses the heart and maJves it irregnliir it 
cannot be used intravenously. It has the advantage over emetine 
in beinf.; useful also in bacillary dysentery. It has no efi'ect on 
the prepfiiant uterus in thmapeutic doses and therefore may be ^iven 
safely durinjr pregnancy (Chopra). Kurchi-bismuth-iodide is now 
used in cases of chronic intestinal annebiasis with better results 
than with pure kurchi prejiarations, and has the advantage over 
similar pnqiarations of emetine in not being a depressant. The 
alkaloid may be used in the same conditions and is free from any 
cumulative effect. Soinetimes tlushing of the face and extremities^ 
giddiness, and Im/.zing of the head occurs, but these pass otf on 
reducing the dose or stopping it for a few days. It may be given in 
capsules or as tablets. ( Acton and Chopra). 

Knrchicine is an antiperiodic and may be u.sed by the mouth (2 to 
5 grs.) with benetit in cases of dysentery complicated with fever. 


Anthelmintics 

IILTEAE 

Syn.— Ibitca Seeds : ralas Bij. 

Source.— 'I'he seeds of Bitten frondosa. 

Composition.— Kat 18 p.c., albuminoid substances U> p.c., anei glucose. The 
fat exists in the form of moodooya oil. 

Preparation 

1. Pulvis Buteae Seminum.— The kernel dried anil powdered, freed from the 
testa after soaking in water. Dose.— 10 to 20 grs. or 0.0 to 1.2 grm. 


Pharmacology and Therapkittics 

Externalhf. -T\w seeds made into a paste with lime-juice act as a 
rubefacient and may be used in ringworm. Ihe leaves may be used 
a.s a poultice to disperse boils, pimples, buboes and hamiorrhoids. 

Internally , — The seeds are powerful anthelniintic for round-worm 
and may be used as a substitute for santonin, followed as usual by a 
dose of purgative 
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CVCVRBITAE SEMINA PBAEPABATA 

Syn.— -Red Gourd Seeds ; Pepo ; Melon Pumpkin Seeds ; Bilati Kumrar hij^ 
Beng. Mitha'kadu ke bij. Hind. 

Souree.-'-The prepared fresh ripe seeds of cultivated plants of Cucurbita 
majpima, 

Composition.-'d) A resin, fixed oil, 30 p.c., sugar, starch, etc. 

Bose, tf.S.P.— 30 grms. or 1 oz. 

Pharmacology and Therapeutics 

Internally,— Both the seed and the oil are efficient anthelmintics 
for tape-worm. The former is best given bruised with a little water 
or milk on an empty stomach early in the morning, followed by a 
.simple purgative at 10 A.M., the latter in J oz. doses repeated at an 
interval of 2 hours and then followed by an aperient. 

EMBEIjIA 

^yn.-Siranga, Btmg. Baherang, Hind. Vidanga, Sans. 

SOfca’ce.—The dried fruit of Emhelia Rihrs, and of EmheJia rohusta. 

Compositiua -^1) Embelic acid or emheiin 2.5 p.c. (2) An alkaloid Christembine, 
resin and tannin. 

Dose.—l to 4 drs. or 4 to IG grms. (in powder). 


Pharmacology and 'ITierapeutics 

These berries are considered a valuable anthelmintic for tape- 
worm, and may be used in powder or as infusion (without straining). 
The taste is not unpleasant and the directions are the same as those 
given for the administration of melon pumpkin seeds. 

Demulcents 

INPACjlllUIiA 

Syii.-~Spogel Seeds. Isapkgnl, Heng. 

Source.— The dried seeds of Plantago orata. 

Composition. — (1) Mucilage, 1 in 2»J of water forms a thick tasteless jelly. 
<2) Fixed oil and albuminous matter. 

Do8e.--4& to 150 grs. or 3 to 10 grms. 'in powder). 


PHAR.MACOLOGY AND ThEUAPEUTI(\S 

Exiernally,~-yho bruised seeds, moistened with water, form an 
excellent, eipollient poultice, anti can be used for the same purposes 
as linseed. When made with vinegar and oil they are applied over 
rheumatic and gouty swellings. 

Isaphgiil is a demulcent anti mild laxative acting like 
agar-agar by virtue of its bidk. Like the seeds of Plantago Ps^ium. 
it is used for correcting constipation. Two to three teaspoonfuis of 
powdered seed taken at bed-time with a little sugar and water give 
one or two clear evacuations without any griping in the morning. 
When soaked in water (1 in 40) it forms a inucilagihous mass whitSi 
acts as a protective layer over the intestinal mucous membrane, and 
is used as a domestic remedy in acute and chronic dysentery. The 
mucilage also inhibits the growth of bacteria in the intestine and 
adsorbs toxins, thus preventing their absorption. It is often combined 
with bruised kurcht aeecht (Holarrhena antidyeenterica)^ commonly 
known oa Indra^jaJb, the dose is 5 grs. every two or three hours, and 
this combination will be found to yield most encouraging results. 
The decoction is also used as a demulcent in cough and sore-throat. 
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and formed into a sherbet (seeds, su^ar and water) it is larely used 
as a cooling beverage in gonorrhoea, when it acts as a mild diuretic 
and soothes the irritation of the iiretlira during urination. 

'rhe reme<ly is tasteless and is well suited both to adults and 
children. 


AunovYnvM 

Syn.— Triticum ; Couch (IrasK. 

Source. —The driod rhizome, of repens, free<l from remains of leaves 

and j-ootlets. 

Characters.—lihizome pale yellow, rifj:id, from2 to mm. in diameter, usually 
in picc’.es from 3 to 0 mm. lori^. Furrowed longitudinally, hollow except at the 
nodes. No odour Taste, faint swiudish. 

Composition, 'll) Tritichi rosemhling inulin. (2) Glucose, mucilage, ruanniie, 
innuif. No starch. 


PUKPAKATIONS 

1. Dccoctum Agropyri.— 1 in 2f). Dose — Va to 2 ozs. or lo to (‘A) mils. 

2. Extractum Agropyri Liquidum.~7>o.s'c. — l to 2 drs. or 4 to 8 mils. 

I*!!AKMA<'<>L<K;Y ANT) THKUA1»EL TK’S 

Internally. It is a demulcent and diuretic, being largely em])loyed 
in cystitis inid irritation of the urinary passages. Thi^ decoction 
well tliliUtdl may he <‘m|)loye<l as a tliluent. Only tlie fresh rhizome 
possesses these [iroperties, the dried one is im‘rt. 

Cardiac Tonnic 

akji aa 

Syn. — Arjuna ; Arjuu. 

A<tt<>n and Tsks 

The bark of this tret* posst‘sses a reputation of being a valuable 
cardiac tonic and is e.\tt*nsively used in this country for all sorts of 
cardiac troubles and compliciitioiis. 'Phe bark was subjected to 
t*areful analysis in the Vha rmarotoyical Lftborntory of the Cnrnnvhnel 
Metlkal College and was found to contain (o) tannin about 12 p.c. 
mainly of pyroenteebol nature: (6) soluble salts of cnlcinm, ^nay- 
nesiinn anti fdnniininnt^ 22.'t p.c.; (c) an orr/a it /c fic/t/ of high melting 
pt»int ; (d) colon rinff matter ; and (c) stujar, 

'riie rt*]>iitatit>n t)f tht* tlrug and the fact that it is extensively used 
and ativertisetl as a cartliuc tonic le*! us to make a careful investiga- 
tion t)f its aclitiii on animals. 'Phe observations of Chopra were 
negative, altliougli it is ]>ossibIe that the high calcium content may 
liave some effect on the cartliac muscle. K.\pt*rimeiits made with 
litpiitl extracts tibtained from the reiiuted manutaotuivrs and prejiared 
in tilt* lahorattiry sht)w that it causes a fall of blood pressure in intact 
animals even in very small tlt)st»s ; while largt‘r doses cau.se death of 
the aniiiial fit>m stoppage of the heart. On isolatetl heart the heats 
were rt*ntl(*rt*tl wt‘akt*r aiitl eventually the heart sttipped from direct 
action tin the cartliac muscle. These findings are tlirectly op]u>site 
to the general belief. Further work is necessary to substantiate 
these observations. 

Antiseptic 

AKADIRACIITA lADlC A 

Syn. — Necm Hark ; Margosa Hark. 

Source* — The dried bark of the stem of Mefia azadirachta. 

43 
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Composition. — (1) A hitter amorphous resin. (2) Margosine, a bitter alkaloid. (3^ 
Hiargosic add. 


Preparations 

1. Infasum Asadirachtie IndiosB.— 1 in 100. Dose.—^la to 1 oz, or 15 to 30 mils. 

2. Tinctura Azadirachtn IndicsB — 1 in 10. I)ose.-^h to 1 dr. or 2 to 4 mils. 

3. Margosic Acid.— A mixture of fatty acids of the oil derived from the seeds. 

4. Sodium and Potassium Margosates.— Valuable in combating infections of 
diverse nature in many forms of skin affections. Injections are said to bo 
useful in leprosy. 


PHARMACOLOOy AND TH^2lAPFA7TIC8 

EacfcrHaWi/.— The leaves in the form of a decoction or poultice are 
largely employed to stimulate foul and indolent ulcers to a healthier 
action. The decoction is also used as an antiseptic lotion or a general 
bath in many skin diseases. Obstinate ulcers have been cured by 
neem-poultick Weeping eczema (piickly heals if a cold poultice of 
the bruised leaves is applied and allowed to remain till it drops off. 

The oil extracted from the seeds is a valuable local stimulant, 
antiseptic and bactericide. Alone or in combination with cliauU 
moogra oil or gurjun balsam, it is considered td be an effective 
application in leprosy. Injections of margosates and the local 
application of the acid have been found to be of greater value in the 
treatment of leprosy and syphilitic conditions than the oil. 

inkrnally.— The bark is a bitter tonic, astringent and antiperiodic, 
the astringent properties residing in the outer layers. Hefore the 
introduction of <iuinine into this country, the bark either in powder 
(1 dr.) or in concentrated decoction, was largely employed in malaria. 
Its decoction is em])loyed even now in many cases of malarial 
fevers where quinine fails to effect a cure, or as a tonic during 
convalescence. The root bark po.ssesses anthelmintic properties. 



PART VII 

PHARMACY ANIJ DISPENSING 
GEXKRAI. DIRECTIOXS 

1. The dispensing room must ho well lighted and well equipped 
with every riecjeasary article, furniture and apparatus for compound- 
ing and dispensing purposes. 

2. Pure drugs of the best quality are to be used, and prepara- 
tions are to be made in strict accordance with the official and other 
recognised methods, 

3. Bottles are to be duly labelled.— Those containing corrosive 
fluid must have enamelled inscription, or names engraved on glass. 
Bottles containing poisonous substances must bear an extra label — 
“Poison”— at their shoulders. It is a good plan to have also th*^ 
doses printed on the labels. 

4. Poisonous drugs must be kept within a separate glars dK 
under lock and key. 

5. The counter and the apparatus for compounding anC dispensX 
ing must be kept scrupulously clean, in good order, and ready for 
immediate use. Always clean and put away every article in its 
proper place after use. 

(). Testing of drugs must be done occasionally so as to ensure 
their purity and strength. Substances like vegetable extracts, spirit 
of nitrous ether, hydrocyanic acid dilute, etc., require occasional 
looking after. 

7. Corks of good quality should be used. Oacked, old, rotten 
and soiled corks should be rejected, 'riie practice of pressing corks 
between the teeth shouhl never be indulged in. Fit a cork before 
pouring the medicine into the bottle. 

8. Evidence of slovenliness as regards externals does not en- 
courage faith as to tlie care wdth which the contents have been 
dispensed. 

1). Prescription reading. - Read through a prescrii>tion calmly and 
rapidly, without creating any suspicion in the mind of the presenter, 
but noting at the .same time any inconsistency either in dosage or in 
combination. 

10. Consultation with the prescriber must be arranged without 
delay, whenever possible, if there is any poisonous or unusually 
large dose, or a grave incompatibility in a prescription. The dispenser 
should on no account alter a physician\s prescription without 
his sanction. 

1 1. The directions on the label should be written first of all before 
the medicine is dispensed. At the .same time the prescription should 
be copietl in the copy-l>ook, noting afterwmrds any peculiarity of com- 
pounding or dispensing If the directions are in Latin, the dispenser 
.should give their English translation. In India, the directions should 
be written in the familiar language of the place, when the medicines 
dispensed are meant for those xvho cannot read English. 

12. Labels should be neatly and distinctly printed without mneh 
flourish, and their margins carefully trimmed. “Poison,’’ “Shake the 
bottle,” “Not to be taken” and other accessory labels are best placed 
on the shoulder of a bottle. If affixed at the foot, the Angers holding 
the bottle may cover them, or a hurried patient may overlook them. 
The colour of labels for liniment and lotion ought to be different 
from that of mixture and powder. Orange-red and dark-yellow for 
the former and white for the latter may be used. Sometimes the 
labels for liniment and lotion are printed with red on white paper. 
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13, Bottles for dispensing mixtures should bo of a difforont colour 
from those used for liniments and lotions. Amber-coloured or uranium 
bottles are best suited for silver nitrate lotions, and blue bottles for 
liniments. Bottles covered with blue paper <’an be used for silver 
lotions, when uranium or amber-coloured bottles are not available. 

.. 14. The dispensing ol two prescriptions simultaneously .should 
never be attempted. Hut if an infusion is to be made the dispenser 
may set it on. noting on a bit of paper the time and the substance, and 
placing it between the cover and the pot. 

15. The position of a prescription during dispensing must be such 
that the dispen.ser can read it while dispensing. This can l»e best 
accomplished either by fixing it to a hook on a counter-shelf, or by 
holding it between the index and the middle linger.s of the left hand. 
^16. Manipulation. — He expeditions in manipulation. Finish tying, 
sealing, labelling and wrapping as quickly as possible. Tli(‘ holding 
of powder envelopes between the lips, the handling of drugs, the 
stirring of mixtures with the fingers is to be avoided. 

17. The final reading of a prescription is (‘ssential before the 
•#iedicine leaves the hands of a dispenses*, so as lo make a revision of 
fiis work. If there is any <loubt. always begin wlien* there is none. 
^^18. Graduations of bottles must be accurate. Want of symmetry 
of the bore makes a great deal of didereiice. Blown lines of gradua- 
tion art generally wrong. Paptu* graduation is tlu‘ best, but it must 
be done Sy hand in each ca.se. Mark-papers should either l>e notched 
or lined equidistantly, but iu either case the number of doses should 
be put down in figures on tlie label. 

19. Repetition of prescription. — If a prescription contains such 
drugs as are likely to produce a cuiuulative effect, or a habit, as 
.strychnine, arsenic, lead, digitali.s, opium, etc., the dispenser should 
warn the patient against repeating it for a buigtlumed period 
without the knowledge and sanction of the prescriber. 'fo prevent 
indiscriminate renewals of medicine containing poisonous ingre- 
dients, the physician .should write or sonu‘ similar 

direction on his prescriptions. 

WElGHlXli AND MHASrUIXfi 

1. Scale.— An upright fixed beam ami scale with a movable glass 

E an should be used. If a baud .scale is u.sed, hold it firmly by tin* left 
and, never lift it too high above the counter, ami jiidg<‘ the 
weight as much by the indicator as by the posit ion of the .scale. \ 
delicate scale should be used for weighing minute quantities of 
powerful drugs; .such as strychnine, liyo.sciue, arsenic, etc. 

2. Corroding substances. — ,'^ubstance.s which corrode or act on flie 
bra.ss .should be weighed upon glass pans, Crystallised acid.s, iodine, 
carbonate of aiiiinonia and similar salts should never l)e w^dgluul on 
bra.ss pans. 

3. Soft or sticky substances, such as soft (‘xtracts, confections, 
ointments, etc., should be weighed on a piece of paper spread ov<‘r 
the right pan. after placing a corresponding piece of equal weight on 
the left along with the weights. Scrape the medicine by a spafnla 
from the paper after weighing. 

4. No guesswork in weighing or imrasnring is allowed. Every 
drug must be either weighed or measured. 

5. Label upwards. In pouring out liquids, always keep the label 
of the bottle upwards in order that it may not be spoiled by the trickl- 
ing down of the drops of liquid left on the lip of the bottle. 

6. Minim measure.- From a few drops to a drachm, the liquid 
should be measured in a minim glass. The true level of the surface of 
the liquid in a minim gla.ss is the midway between the highest point 
close to the glass and the lowest at the centre. 

7. lap drops.— The drop.s that hang from the lip of a bottle out 
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of wfiicli a lias boon poured, should be eaiiglit upon the bottom 

of the stopper, before piittiufi? it baek into the mouth. 

«S. How to drop. Before permittinj; drops to fall into any mixture, 
the ilispenser must allow a few drops to fall on a separate Vessel till 
he is eonlident that he has a perfect control over dropjiinfj. If he is not 
sulticieiiHy skilful, let him measure the drops into an empty glass 
until In* is satisfied that he has obtained the correct number. 

9. Volatile liquids, such as, ether, chloroform, nitrite of amyl, 
dilute hydrocyanic acid, tdc., should always be measured instead 
of dropped. A solution of 10 or 20 per cent, may always be kept 
in stock for measuring out small ipiantities when ordered. 

10. The size of drops varies considerably, and tlierefore it is safe 
to give luiniiHS where niiftft*. are ordered. Thus, chloroform dropped 
from an ordinary iihial will require lot) to M(K) drops to one tiuid 
drachm. 

1 1. Division of a grain or a minim is best accom])lished by tritu- 
rating or mi.xing the weighted or measured quantity with sugar of 
milk oi any licjuid exci]>ient, and dividing the mi.xture as ordered. 
For instance, sup])ose tliat 24 pills are or(b*n‘d, each containing 
grain of strychnine hydrochloriile. 4'he total amount in the 24 jiills 
will 1 m‘ ;i‘ - grain, thJoefon* weigh out 1 grain of the salt and tritu- 
rate it with 4 grains of milk sugar, making 5 grains in all. IMien 4 
grains of this mixture will contain i grain of strychnine hydrochlo- 
ride. 'fake this amount and destroy the remainder. 

WATERS 

1. Camphor water. —2 ozs. of water dissolve only gr. of cam- 
phor. 'rh<‘ easiest way of making a good camphor xvatiu is to mix 
ilow(*rsof camphor w ith coarsely jiowdered glass, enclose and tie 
th(‘ mi\tun‘ in a mu.slin bag and suspend it by a thread into the water 
from the cork. .\ good solution is obtained sooner by moving the 
bag up ami down two or three tinn*s a day. 

By dissolving 2.\ drs. of spirit of camphor in 40 ozs. of water, 
camphor water may be quickly obtained. 

2. Chloroform water is made by the simple shaking of chloroform 
in w ater. 

For tlK‘ preparation of aromatic waters, B. I*., see page 17. 

DFt’tMTIOXS 

1. Drugs shouhl be coarsely powdered or sliced before they are 
boiled in water for .■> minutes or longer. If tluM'omminution is too 
tine some sedinumt (bqiosits. Th<‘ drugs should ahvays be ])ut in 
cold water before boiling. 

2. Decoction pots should be enamelled or tinned and covered. A 
false bottom maib* (»f tinned or silver gildeil copper w ire half an inch 
or mor<* above tlie bottom should be used to prevent imparting a 
fusty odour to the decoction from the particles of the drug adhering 
to tile bottom of the vessel during boiling. 

INFFSIOXS 

1. Drugs for infusion should not be too finely comminuted. 

2. No other water than distilled water, boiling or cold, is to be 
used. 

d. Suspension of drugs is e.sseiitial. A muslin bag containing 
ffie drugs can be siispeiideil by a thread from the lid of a covered pot, 
or a Smiire’s or Maw’s infusion pot may be used. 

4. uniform temperature, as far as possible, should be inaiiitained. 

5. Hard spring water do(»s not give a good colour^ as the extract- 
ive matters are not well dissolved by it. 
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6. Infusions should bo made fresh and those are now named in 
the Pharmacopoeia as fresh infusions as distinguished from concen- 
trated infusions introduced in the now B.l\, which after dilution 
resemble the fresh infusion. The concontratod infusion of digitalis 
is not sanctioned in the new H.P. and should not be used, as it is 
inactive. 


EMULSIONS AND MIXTUKES 

Emulsion, as its name implies, is a litpiid externally resembling 
milk, the milkiness being due to the suspension of resinous or oily 
bodies in water, by means of an adhesive substance known as the 
emulsifier or emulgent. Emulsion therefore is a mixture of two 
liquids which are insoluble in each other. The emulsitier helps the 
insoluble substance to remain iinely divided or broken up in the 
form of globules which do not coalesce again to form ii separate 
nnmiscible fluid. 

Emulsions are prescribed (a) to lielp administration of oily subs- 
tances which will not mix with water; (fe) to help easy absorption 
of the oily substance which is ])resented in a Iinely divided and 
dispersed" state in some veliicle ; and (c) to make* it more ])alatable. 

X 1. The first fundamental rule in the compound in fj of a mixture is 
to avoid chemical decomposition taking place among its ingredients^ 
unless such is the implied intention or the express order of the 
prescriber. 

2. Distilled water should be used in compounding. Tap or other 
waters produce a considerable change in mixtures owing to the 
presence of traces of calcium and magnesium salts. For example, 
Tinct. Card. Co. produces a brilliant crimson colour with tai), and a 
reddish-brown with distilled water. Tinct. Lavand. Co. gives a 
brijirht mixture with ilistilled, an<l a muddy one with tap water. 
Ordinarily the word “aqua^^ means tap water. If the prescrilier 
wants distilled >vater to be used he should write ’‘aqua destillata’\ 

3. Order of mixing. — It is not the s^iirit of practical pharmacy to 
mix the ingredients in the onler in which they are written in a 
prescription. The dispenser should exercise his own judgement in 
detennining the best method of effecting a combination. 

It is a good plan first to pour in the tinctures and spirituous fluids 
as they are measured, next atld syrups and essences, and lastly till up 
the bottle wdth the vehicle. 

4. Poisonous drugs such as arsenic, strychnine, perchloride of 
mercury, hydrocyanic acid dilute, etc., should be separately dissolved 
and then added to the mixture last of all, immediately before corking 
the bottle. In this way you avoid the possibility of putting them 
in twice over. 

5. Moytar and pestle should never be used if the ingredients are 
easily soluble. Dispense syrups and fluid preparations in such an 
order that the velimle will finally rinse out the measure glass. 

6. Shaking.— All mixtures should bo briskly shaken before label- 
ling, to ensure a thorough incorporation of the ingredients. 

7. Heat should not be u.sed to help the solution of salts when 
they will not entirely dissolve in cold water, for they are sure to 
crystallise on cooling. Suspension is the best method under such 
circumstances. 

8. Wholly or partially soluble vegetable drugs, especially which 
contain tannin, should be mixed ivith earthy and metallic salts in 
largely diluted solutions, 

V. Oelatinous mixtures. — Some mixtures become gelatinous on 
keeping, due to the growth of an organism called viscous ferment. 
An addition of 20 per cent, of alcohol to the mixture prevents this. 

10. Chemical reaotioii.—[f there is a chance of a chemical reaction 
taking place, the ingredients which are likely to act with one another, 
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t^hould be freely and separately diluted or suspended, before mixing. 
The mucilage of acacia always suspends the precipitate unifoniily, 
and to some extent retards or modifies the chemical decomposition, 
v" 11. Froth. - Sometimes a lot of froth rises as the result of shaking, 
especially if the mixture contains vegetable solutions, thus preventing 
the liottle from being filled or corked. A few drops of alcohol 
remove this. 

/ 12. Insoluble powders, such as rhubarb, chalk, etc., should be 
triturated with a small (piantity of water in a mortar to produce a 
thin paste, before mixing with the vehicle. Xo siisi»endirig agent 
sln)uld he used by the dispenser unless it is found that equal dosage 
of the substance is not possible without one. Most of the insolulde 

f mwders are easily diffusible and do not require a suspending agent, 
n any case *\shake the bottle” label should be used. 

Kl. Medicinal filtrates produced in a mixture should not be filtered, 
but suspended. Ihit if any foreign particles float on a clear solution, 
they should be remove<l cut her by straining or by filtration through 
wcdted cotton or tow pluggc*d lightly into the ncM*k of a funnel. All 
mixtures depositing a sediment should bear the label ‘‘.shoke the bottle*\ 
14-. Mucilage should bc‘ recently prepared, bnt it can he kept ready 
made for sometime provided that the bottle containing it is full up to 
the luu'k and properly scuiled. 

15. Oils are best emulsified either by rubbing them up with gum 
or hy mixing them with an alkali, or with both, ('opaiba is well 
emulsificul with gum and alkali. Essential oils are l>c*st emulsified 
with tragacanth powdeu* in the proportion of 10 grs for every ounce, 
or yolk of egg. 

It). Scale preparations in a mixture art‘ edther to be dissolved in a 
mortar with warm water or pouri'd into the bottle with the vehicles 
and shaken briskly. If ])ourc‘d in a dry condition into the bottle, 
and the water or veincle addc'd afterwards, a sticky mass cakes at 
the hottom. 

17. Volatile ingredients in a mixture.— Volatile drugs such as 
ainijioiiia, ethc»r, chloroform, hydrocyanic acid, etc., should n<‘ver be 
mixed with hot fluids, and should always be added la.st of all, after 
the vehicle has bc‘en poured into the bottle, (.^ire should be taken 
that sutlicient space is left for the requisite quantity of the soluble 
ingredient. As soon as this has Imen added, the bottle must be 
tightly corked and well shaken. 

IS. Resinous substances should first be finely ])owdered and 
trituratcul with mucilage of tragacanth and finally the vehicle is added. 
I'hey may also be dissolved in alcohol and dispensed in the same 
way as resinous tine turns. 

SrSEENDlNU; AND EMDLSIFYIXU AGENTS 

SuspeiHJhiif (ujetits are often necessary to keep insoluble substances 
in a state of su.spension so that eacli do.se should contain a reasonably 
correct proportion of the compound. If the prescribe!’ does not order 
any siicli agent the dispens<*r should use liis own judgement in 
<leciding whether any suspending agent should be used, 'fhe following 
substances are commonly used as suspending agents, viz. acacia, 
tragucaiitli, or mucilage of acacia or mucilage of ti*agacanth, glucose, 
or syrup. 

Mucilage of acacia should be used in the proportion of 1 dr. for 
each fluid ouiu’e of the mixture. It however has the disndvautogo of 
uiaking mixtures sometimes lumpy, as for instance with bismuth 
salts^ where tragacanth is more preferable ami should be used in the 
same proportion. The following substances reciuire a suspending 
agent when ordered in a mixture, viz, bismuth subnitrate and salicy- 
late, phenacetin and m^etanilide, salol, quinine salts (unless an 
acid is ordered), sulphonal, uiethylsulphonal, benzoic acid, acid 
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acotylsalicylic, barbitonuin, and preparations containing? resins, 
tinctures of podophyllum and asafetida, etc. 

There are many emulsifyinrj arfenis and they are almost invariably 
colloidal substances and thus remain in a state of (‘xtreme subdivision 
in which state its surface area is <mormoiisly increased. This state 
of subdivision demands expenditure of enerjry, and this enerj^y 
becomes stored up on the surface of tlie particles as surface (*nerj?y, 
and more finely divided tlie substance, tlie tjrreater is its surface 
area and, consequently, greater its surface emu’^y with f^reater power 
to adsorb other substances to its surface. 

The emulsifyinj? ajyents are:— 

Acacia powder.— The formation of a •rood (Munlsion d(q)ends upon 
ri}?ht proportion of oil, water and jrnin. The usual rule is to use 
one part of powdered ^iim acacia for every four parts of fixed oil. For 
volatile oils the proportion is half the (jiiantity of »?nm as oil. For 
making emulsion with substances containin*? olc^oresins like copaiba 
or male fern the proportion should be equal iinantity of eaeh. 

Powdered gum tragacanth is inferior to acacia, and the oil jrlobuh»s 
are lartjer than acacia emulsion and (hereforc‘ the emulsion with 
trajjacanth is not so white, (lum tra^:i(‘:inth is us<*d more for 
emiilsifyinj? volatile oils and less for lixc^d oils. Tin* proportion 
bein<? lb trrs. of the ^uiii for every oiiium* of the oil. 

Yolk of egg is lar<?ely used for emulsifying cod-liver oil. It has 
the advantage over jjfuin emulsion in that it does not separate on the 
addition of a(*ids. salts, j^lycerin or syrup. If how4‘ver tlu‘ e^l^-emulsion 
is kept for lon<; it under«?oes putnd'action and inqiarts a bail odour to 
the emulsion. Sometimes a little benzoic acid, or 5 p.c. alcohol is 
added as a preservative. 

Alkalies, -'fhe hydroxides of potassium, calcium, ammonium and 
sodium are j?enerally used, 'fhey form soaps by combiniuLT with the 
fatty acids coutairnul in most of th«‘ tixtol oils of vt'jretabli^ oriy:in. 
Volatile oils which do not contain any fatt y aci<ls cannot be tuniilsithul 
with alkalies. Lim<‘ water ami ammonia an‘ how(‘V4‘r not usmi for 
emulsions iutrmded for iuteriial lists 'fhey an* lariri^ly used for 
liniments and substances meant for external application. 

Soaps. —Tliesi* are best eiuiilsifyinj? aj^ents for lotions, liniments 
and other preparations for 4*xternal use. 

Saponins. -'fliese occur in certain substanct*s and form a lar»;e 
amount of froth wh«*n shaken with wat<*r, similar in app<*arance to 
the froth produced when stiap is shaken with water, 'fhe dru)?s 
which contain most saponins are quillaia and senej?a and the most 
convenient sourc4‘s of tliesi* saponins for disp4*nsin<? purposes are the 
tinctures of the n»sp<»ctive druj?s, Sinci* both tlu'se substances have 
a therapeutic action of their own th<*y should not la* us4‘d for making; 
emulsions for internal us<» unless esp4*cially oi<b*red. 


MIXTURES AND EMULSIONS OK SPEITAL DRUOS 

1. Acaoia in a mixture is best added in the form of mncila^e, 
which should be freshly made. 

2. Almond oil doe.s not emulsify well with mucilat^e or powdered 
gum, but a small quantity of liquor potassa* or carbonati' of ])otussium 
xvithout mucilage answers well. 

H, Ammoniacnm, Myrrh and Guaiacum should be trituratml first 
with a little water or some similar vehicle so as to form a thin paste. 
These do not require a suspending agent as the gum present in these 
is siitiicient to suspend the resiii. The resulting mixture may be 
strained through muslin. 

4. Ammonium Carbonate should be dissolved in a cold vehicle, 
only translucent pieces being used. IMiose portions which have 
effervesced are wanting in strength. 
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•), Benzoic acid should powdorod before inixiiifi. If there is a 
tincture in tlie formula it should he dissolved in it, and water added 
gradually with sliaking. 

H. Bismuth Carbonate and Subnitrate are often iirescribed in a 
mixture without any suspending agent. They shouhl first be tritu- 
rated in a mortar with some of the v<diich‘ to form a paste and then 
the water should be added to adjust the volume. They are easily 
ditfiisibh^ and <lo not ordinarily re(iuire any susjiendiilg agent. If 
any suspending agent is used, acacia should be avoided for reasons 
explained on page 071). Ihsmiith subnitrate is chemically iiicomiiati- 
l)le with ))otassiuni bicarbonate or sodium bicarbonate, pnulucing a 
largi' ((uantitv of carbonic acid gas when mixed in a mixture. 
2 Hi()N ()3 i 2NaH(M),_lh,OJ’0, f 2NaNO,-, + The gas must 

be allowed to (Lscape liy gentle heat befor<‘ bottling, otherwise tiie 
bottle may siibseipiently burst or the eork be suddenly blown out. 
An eciuivalmit (piantity of bismuth carbonate* may be substituted as 
the iinished mixture contains the* same. Hismutli salts and iodides 
produce bismuth oxyiodide* which gives a brownish-red colour to the 
mi.^ture^ though th<‘ra petit ically it is harmless. 

7. Borax pow(h‘red and rubbi‘d up with mucilage makes a soft, 
jelly-like* mass. Hut a limpiel mixture* maybe obtained by mixing 
freely diluted mucilage‘ with a soliitiem eif borax in warm water. 

S. Butyl-chloral Hydrate tornis oily compounds with alcohol, 
insoluble* in water. Disseilve in glyce‘rin anel warm water. Chloral 
hydrate be*have*s in the* same* way. anel is decomposed by alkalies. 
libe*rating e*hleu*e)form. 

h. Cafieine Citrate forms a syrupy lieiuid when mixed witli 
thri'e* time‘S its weight of water; on addition of me>re water, 
ctiffeiue* hyelrate* is tu'e*e*ipitate*el. 'Phis is again redisseilved on furthe*r 
dilutiem. 

10. Camphor in a mixture* is tivateel with 3 tim<*s its weight ed* 
alceiheil, in the* same way as re*siuous timtures, /.c.. elisseilve* it in 
ale’edieil tirst anel then tre*at as a tincture*, .\e-acia is a better suspenel- 
ing agent. 

11. Chlorate of Potassium and Hydrochloric Acid.- Sometimes a 
formula e()mpose*d of poiassiiim chlorate*. hydre>chloric acid, and 
water euimes te) the* elispe*nse*r for dispensing. He*re the e>bje*ct is to 
make* a solution ed' e'hleuine. and is !»e*st fultille‘el by aelelingthe acid 
directly to the* salt, corking the* be>ttle*for a while* belbre* adeling water, 
se) as tei make a solutiem e>f e*hle)rine in wate*r. 

(Milorate of potassium with syrup of ioelide eif iron liberates free 
iodhte whie'h has prove*el fat;d. 

12. Cod-liver Oil is we*ll e*mulsilii*<l by the following me'thod. 
Place pe)wele*reel tragacanth in a elry mortar anel t riturate a little* of 
the oil, the*n add the yeilk e»f an egg and the* eiil and stir briskly, adding 
water as the mixture thicke*ns, anel lastly mix tlavouring oils and 
water alternately, with ceiustant stirring, avoieling frothing. 'Phe 
mixing of lime water 1 to o with e*e)d-liver eiil greatly facilitates its 
emulsitication. and re»duces its te*n<h‘ucy te) e ause* eructations. Lime 
water and acacia gum emulsify e*od-live*r oil just as the yolk of egg. 

13. Copaiba B^alsam e*an be* well eimdsilied by rubbing it Nvith 
about its own weight of jioweleivel gum acacia anil liep*. potassa*. 
The resin aciels combine with caustic potash and form a se>ap-like 
substance which helps emulsitication. 

14-. Ether shoiihl never l>e mixed ^\ith hot lieiuieks. and must be 
added last to a mixture. 

15. Fcrri Sulph. soon give»s a rusty colour to a solution from the 
prodnctioii of ferric hydroxide, which is retarded by adding an acid. 

1(5. Glycerin is use*d as a sw eetening agent for mixtures, especially 
those that contain perchloride of iron. It is also used as an appro- 
priate solvent for, and a preservative of, tlie pancreatic and peptic 
ferments. It prevents geiatinisation of kino in tr. kino, and also to a 
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•cerUin extent prevents and retards chemical changes and precipita- 
tion in a mixture. 

17. Iodine is very sparingly soluble in water, but iodide of potas- 
sium helps solution to the extent of three-quarters of its own weight. 
Salts of ammonia also increase its solubility by the formation of a 
soluble salt, ammonium iodide. 8ome essential oils such as oils of 
peppermint and fennel, chemically combine with iodine. Strong 
solution of iodine with solution of ammonia, or Avith ammoniated 
eamphor liniment, precipitates iodide of nitrogen, which is a most 
dangerous explosive (see Explosive Combinations, page 53). 

18. Morphine Salta should not be dissolved by heat, for at a 
temperature above 101* F. their solutions turn yellow or brown. 

19. Paraldehyde is solnble in water in the proportion of 1 in 10. 
If it is present in a mixture in excess of its solubility it should be 
emulsitied with tragacanth powder. 

20. Phenacetin in a mixture requires careful treatment. It should 
be first finely powdered and then mixed with pulv. tragacantli. co. 
in the proportion of 2 to 5 grs. for every ounce of the mixture, 
and then the vehicle added with trituration in a mortar. The same 
procedure should be folloAved for acetanilide. 

21. Phenazone is sometimes a troublesome drug to deal with in a 
mixture. It is rather a free ba«e, and gives precipitate with tannin, 
^ilkaloids and many other substances, 'riius, with alkaline salicylates 
it forms saliptfrin (insoluble) ; with ferric chloride, ferripprin (orange 
red) ; with free iodine, iodopyrin (insoluble) ; with chloral hydrate, 
hypuftl (insoluble), etc. 

22. Potassium Iodide is decomposed by acids, liberating free 
iodine^ which may produce fatal results. ^Phis also happens when 
potassium iodide is mixed with tincture of perchloride of iron. 

23. Quinine Salts. --'Phe following points in respect of the mixing 
of quinine salts should be noted : - 

(a) It produces an imohihle salt when added to a strong mineral 
acid; the acid should be freely diluted with the vehicle before the 
alkaloidal salt is mixed. 

(b) When it is prescribed with spirit of nitrous ether, tinctures, 
other, or any spirituous liquids along with glycerin or syrup and 
water, the quinine is to be first dissolved in the undiluted spirituous 
naixture and then glycerin or syrup lidded, and lastly the vehicle 
is gradually mixed, if no mucilage is ordered it may b<* added, to 
prevent quinine from adhering to the sides of the bottle. 

(c) The sulphate should not be dissoveil in diluted hydrochloric or 
nitro- hydrochloric acids unless .so ordered. 

(d) When ordered with bark or any other substances containing 
tannic acid, it ileposits a precipitate of tannate of quinine which 
should not be filtered, 

(e) Xo acid should be added by the dispenser to make a solution if 
it is not pre.scribed. Tin* quinine is then to be rubbed up in a mortar 
with a little mucilage and dift'u.sed in Avater, or added to the A’ehicle in 
its crystalline state, with “shake the bottle’^ as a direction. 1'he former 
is the better method. 

if) Quinine salts are incompatible with alkalies^ such as bicar- 
bonates, carbonates, hydrates, spirit, ammon. aromat., etc. They should 
be suspended and diluted separately before mixing ; a small quantity 
of mucilage wdll make a better mixture. 

((/) Ammoniated solution of quinine gives a precipitate when 
dilfitiHl with water, but the addition of a little mucilage (^ dr. to 1 oz. 
of iiiixtiire^ suspends it. 

(h) With liberated chlorine, cpiinine salts yield a yellow solution, 
f.e., when added to the chlorine mixture mentioned in para 11, page 381. 

(i) Mercuric chloride throws down a poisonous precipitate, which 
can be dissolved by diluted hydrochloric acid. Glycerin and giim 
also retard to some extent chemical reaction. 



PILLS 


683 


ij) Donovan’s solution too behaves in tin* same way, but an 
adniixtiire of glycerin and mucilage prevents to some extent chemical 
changes. 

(fe) When it is ordered with salicylates in a mixture, an ugly- 
looking mass, salicylate of quinine, forms inside the bottle which refuses 
to dow out. The mixture may be improved by rubbing mucilage 
with quinine and gradually mixing the salicylate dissolved in a large 
quantity of water, and agitating very briskly. 

(l) Neutral solution of quinine and kxlide of potassium do not react 
chemically, unless there is an acid present, free or liberated, in which 
case iodine is set free. 

(m) The growth of fungus in a solution of <|uinine is ])revented 
by the addition of a 5 per cent, solution of alcohol or a trace of 
chloroform. 

24. Spirit of Nitrous Ether turns acid due to the fact that the 
ethyl nitrite becomes hydrolised on keeping with formation of free 
nitrous acid and should therefore IxMiiade alkaline before being mixed 
with iodides or bromides, otherwise free iodine or biomine will be 
liberated and will darken the mixture. It can be kept permanently 
alkaline or neutral by dropping a few crystals of potassium bicarb- 
onate in it. 

2o, Salol when combined with other salts in a mixture falls to the 
bottom in a somewhat granular form; this is prevented by adding 
compound powder of tragacanth in the proportion of 2 to 5 grs. for 
every thiid ounce of mixture. 

2(). Strychnine in a mixture containing alkalies is precipitated to 
the bottom of the bottle, and fatal results may follow the swallowing 
of the last dose. Bromide and io<li<le ()f potassium, liq. hydragyri 
perchloridi ami licjuor sodii arsenatis all thrown down insoluble 
precipitates of strycbnine compounds. 

27. Tannic acid should be <lissoh ed in pure distilled water, as tap 
water makes the solution opalescent. It precipitates alkaloids in 
solution and gives with iron an inky colour. .Vlkalies give precipitates, 
and turn the mixture brown t<» black. Mucilage makes it flaky. 

28. Vegetable extracts should be carefully rahbed in a warm 
mortar with a little water till a soft paste is obtained, with which the 
v(*hicle is to be gradually mixed. If they are resinous rub them with 
two or three times their weight of povvdered acacia in warm water, 
and then gradually mix with the vehich* when cold. Ejct. Filicis may 
be triturated with its own weight of povvdered acacia, and water 
added gradually with constant stirring. 


PILLS 

1. In making a pill-mass, the following points should bo 
observed ; - 

(a) Put the .substance (powder) prescribed in smallest ipiantity into the 
mortar Hr.st and triturate it with the next smalleyi (if it is j>owder), add tin? next, 
again triturate, and so on. 

(ft) Toxic sub.stances (e.ff., alkaloids and arsenic^ should alwnys be triturated 
well with double their weig:ht oi a hard powder (c./;., lactose;, if there is none in 
the pill constituents, before adding the other injxredienis •ji’.'nlually. 

(c) Potent extracts which are proscribe<i in the pill should not be treated as 
excipients, e,g., Extr. NucIn Vom, gr. hs with Pulv. Aloes gr. 2. and Pulv. Ipecac, 
gr. ’/a. Hero rub the extract with the Ipecacuanha, adii a little of the aloes, again 
triturate, and continue thus until the extract is equally divided throughout the 
whole. 

{d) Essential oils should be treated like No. {cl Thus in the case of Pil. Aloes, 
the oil of caraway should be trituratod lightly with the povvdered soap (the oil 
being added gradually) ; then aloes, trituration, aloes, trituration, etc.* 


* Chemists’ and Druggists’ Diary, 1808 
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2. Pills under one grain should be made up to 1 ^rain by the 
addition of liquorice powder or sii^ar of milk. Fractious of a ^frain 
of such powerful drugs as strychnine, perchloride of tnercury, arsenic> 
etc., should be intimately triturated with su^?ar of milk, and then 
made into a pili-inass with suitable excipients. 

3. Pills liable to crumble will ke<»p tlieir sluipe for a reavSonable 
time if some tibrous materials, such as lupiorice ])()wder, paper pulp 
or lycopodium are adde<i to the mass, if the i)ill-niass is too soft, it 
should be hardeneil on a hot plate, but if tlie in^redituits are hanl and 
brittUs they should be massed in a warm mortar. When the pill-mass 
contains dry vef^etable jicwders some minutes must be allowed for 
the absorption of moisture before rolling. 

4. The same spatula should never be dippi^d into the extract pot 
after it has been used to scrape the pill-mass from the tile, pestle ami 
mortar. 

5. To prevent sticking together, cinnamon or liquorice powder, 
mixture of starches, jiowdered French chalk are used. Fills containing 
hygroscopic ami volatile ingreilients should be varnished or coated 
and then dispensed in a xvidl-stoppered or cork(*d bottle. I’ills for 
silvering should never contain glycerin. 

d. Substances that are decomposed by iron, such as silvm nitiate, 
copper, and bismuth salts, corrosive sublinlat(^ and calomel, ought 
iiot^to be mixed in an iron mortar, or scrap«‘d by an iron spatula. 

7. Crystalline salts solubh^ in water should be vtn y limdy pow(h*r- 
ed, and massed with glycerin of tragacanth and some inert p(»wd(U’. 
Before silvering, they must In* varnish(‘d with tolii ami dried. (Jlycerin 
of tragacanth is the l)est excijiient for insolubh^ salts, 

tS. Essential oils. -Soa^) and sometimes soap and powdered 
liquorice root make a good ex<*ipient. Wax is to be avoided. When 
there is much essential oil, the aildition of liipior iiotassie helps 
greatly. 

3, Potent Drugs. -7’o d///’u.sc potent drugs as atropine or strych- 
nine, a<ld a minute quantity of glycerin IndoK* massing. 

10, Scale preparations should be limdy powder(‘d with a palette-- 
knife instead of triturating in a mortar before massing. Fse lanolin 
and kaolin, or mass rapidly with n-ciilU-d spirit. 


K.XFIFIKNTS 

An excipient i.s a substance, either soliel or rnpiid, added to bind 
the ingredh*nts of a pill-mass into a jilastic and adin-sive mass. If 
none ot tln^ ingredients in the pill are suitable for producing a pill- 
mass, then it is nece.ssary to add an excipient, 'fhe selection of a 
suitable excipient in tliese circumstauces is done by the dispenser, 
which howevtu* re«juires experience. 'Pin- following excipients art' 
commonly u.sed ; 

1. Acacia in powtler is a good t-xcipient wln-n judiciously ust*d. 
It however makt-s tin- t)iii Imnl. With calomel it makes a regular 
cement. Combined with equal tpiaiitit y of tragacanth it is better than 
acacia alone, ami is known as I’ulvis Acacia* Co. It is frequently 
combined with syrup of gIiico.se. It should not be used with wa.\, 
fats or oils, or with creosote. 

2. Alcohol softens resinous siib.stance.s, but tin* ma.ss should be 
quickly rolled, otherwise it will criiiiible. 

3. Calcium Phosphate in minute t|naiitities gives a )>ilnlnr consis- 
ttmee to greasy siib.stanct‘s ami e.s.seiitial oils when soap is not admis- 
sible. It is a good desiccant. 

4. Castor oil, with or without soap, is a goml <*xcipient for making 
camphor pills. 

5. Compound decoction of aloes i.s a good excipient for pills con- 
taining aloes. It should not be used when the pills contain any sub- 
stance vvliich is incompatible with carbonate of potassium. 
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6. Extract of gentian thou f?li f oiiiiiionly used is not particularly 
adhesive and is dark in colour. 

7. Glycerin keeps pilLs soft, I>ut it is very iiy^?roscopic. The 
addition of one-third of its \v<‘ijjrht of water overcomes its hydros- 
coj)ic property. It is useful for pills liable to become hard. 

S. Glycerin, mucilage of acacia, water and alcohol in ecpial parts 
make a f^ood fjeneral <*xci])ient. 

11. Glucanth consists of powdered trajtacanth 1, ^dyctu in 8, water 
1, syrup of {jrlucose 1. It is useful where frlycerin of trajiacanth is 
unsuitalde on account of the larjre (luantity of glycerin. 

10. Syrup of liquid glucose i-oiitains liquitl {glucose 1, syrup 2, is 
a s(»rviceal>le excipient. 

11. Kaolin ointment is useful for massing oxidisable and lediicible 
ini^redients ; but has no advantage over lanolin with which it may be 
combined. 

12. Lanolin may be used in massing certain scale iireparatioiis. 
Hein^: iion-oxidisahle it may be used to mass potassium permantjanate 
or silver nitrate with prepared kaolin. 

18. Liquorice or marshmallow in ]»owd(‘r an‘ absorbent and frive 
elasticity to the soft mass. 'They are useful for pills containing oils 
or fiiicnol. 

14. Proctor’s paste consists of powder traj^acanth 1 dr., glycerin 
8 drs., and wat«‘r H drs. 'I'he paste improves hy keeping. It is an 
all-round good <‘\cipienl. 

ir». Resin ointment is used for scaU‘ preparations, but wool fat 
is I let ter. 

1(). Soap powder is the best ex<*ipient for vegetable* powders, 
extracts and gum n‘sius. It neither hardens uor cruuddes. It sbouhl 
not be used for masses coufaiiiing acids, acitl salts, metallic salts, and 
substaiic(*s containing tannin. 

17. Tragacanth powder gives in small (piantities solidity and 
(dasticily to a soft mass; more so when the compound jiowder is 
used. 

15. Water slionbl l»e used with caution. It is a good excipient 
for masses containing gum or soap and makes a gooel pill with 
[)ow(h*r(*d opium. 

19. Wax is not much used now for it makes pills indigestible, 
though it makes a b<*antifnl ])ill-mas.s with camphor, creosote, phenol, 
and most of the <*ssential oils. 

Ince’s Precautions, 'flu* excipients to In* avoided are 

{a) 'fhose incompatible with any of tin* ingredii‘nts of the pill- 
ina.ss. 'Phns, confection of roses must not he used to make iron 
pills ; acetic extract of colcliicnm must not bt* stitVened with magnesia 

(6) 'Pilose which makt* thv pill either too hard or too soft. 

(c) 'Phos(* which nndniy increasi* size. 

IMI.LS()FSPK<M.\L DIU'tJS 

1. Aloes is b(*st made into pills with a minute quantity of 
<*omponnd decoction of aloes, which has a great solvent power, or 
with syrup of liquid glucose. Aloin is massed with glycerin of 
tragacanth. 

2. Antipyrin makes a good pill with glycerin of tragacanth. 

8. Argenti Nitras and Argenti Oxidiim.— 'Phe former is triturated 
with kaolin and massed with paraffin ointment, the latter with kaolin 
ointment. 

I. Bismuth salts are best made into pills with glycerin of 
tragacanth. 

5. Butyl-ohloral Hydrate mak(*s a good pill-mass with equal parts 
of powdered acacia, tragacanth and synip. 

6. Calcium Sulphide should be triturated with lactose to increase 
itiS weight if necessary, and masseil with powdered tragacanth and 
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7. Camphor should be powdered lirst with a few drops of alcohoU 
aad after the evaporation of the spirit, use eompound powder of 
acaeia and mass with syrup of glucose. 

8. Camphor Monobromata should be triturated with Pulv. Traga* 
canth. Co. and massed with Proctor's paste. 

9. Carbromalum is made into a pill with glycerin of tragacanth. 

10. Cinchophen makes a pill with coiiipound acacia powder, 2 p.c. 
of tartaric acid and syrup of liquid glucose. 

11. Chlorbutol with acacia and syrup of glucose. 

12. Citrate of Iron and Quinine can bo made into a pill by tlie 
addition of rectified spirit and rolling the mass quickly, or use kaolin 
and lanolin. 

13. Codeine can be massed with half its weight of powdered 
liquorice and glycerin of tragacanth. 

14. Copaiba, when massed with carbonate of magnesia, makes a 
very hard pill which is insoluble in the intestinal secretions. If it be 
made into an emulsion with gum, and be set aside for twelve hours, 
after adding 1 part of magnesia levis to every 10 parts of the balsam, 
it may be converted into a good pill-mass by the addition of a minute 
quantity of borax, and such a pill is solubh*. Pliosphate of calcium 
also makes a good pill. 

15. Creosote with powdered curd soap gr. 1 and powdered 
liquorice gr. 2 for each minim makes a good mass. Guaiacol should 
be treated like creosote. 

16. Emetine and Bismuth Iodide pill is made with acacia and 
tragacanth. The pills should be keratin coated or salol varnished. 

17. Ferri Sulphas. —The granular sulphate forms a good pill with 
glycerin of tragacanth and a little powdered sugar of milk. Ferri- 
Buiphas exsiccat. does not make a good pill. It cakes after a whib^ 
However, the following method may be tried : -The iron salt is to be 
triturated with equal parts of powdered acacia and tragacanth and 
massed with a mi.vture of glycerin 1 and water 2. 

18. Ferrum Redactum. — First make a fine powder, add liquorice 
and mass with glycerin of tragacanth. 

19. Gallic Acid and Tannic Acid make good pill-mass with glycerin 
of tragacanth. 

20. Hydrargyrum c. Creta can be massed with glycerin of traga- 
canth. It should never be vigorously triturated in a mortar, as the 
mercury may separate. 

21. Hydrargyri Perchloridum should be finely triturated with 
la(5tose and made into a pill with compound powder of acacia and 
syrup of liquid glucose, (^alomel pills an^ also made in the same 
way. 

22. Ichthammol is first mixed with tragacanth and then massed 
with liquorice. 

23. Alenthol should be worked like phenol. If it lujuefies during 
manipulation, add calcium ]>hosphate. 

21. Pepsin can be massed with a mixture of equal parts of glycerin, 
syrup and water by quick rolling. 

25. Phenol is first mixed with 2 grs. of liquorice for each grain, 
then triturated vigorously and rolled into pill quickly. A drop of 
mucilage of acacia may be necessary. 

26. Phosphorus can be made into pills by the following method ; *~ 
Pho.sphoru8 is dissolved in carbon disulphide and the solution is 
carefully mixed with oil of theohroiua and beeswax, and made into a 
pill-mass with the addition of a little kaolin. The mass must be kept 
immersed in cold water in a blue bottle away from light. 3 grs. of 
the mass and I gr. of acacia powder can be rolled into a pill for dis- 
pensing. 

Pills containing phosphorus require varnishing or a pearl coating. 
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27. Potassiutn Permanaanate requires carefui treatment, for it 
soon oxidises when brouj?nt in conta<?t with organic matter, such as 
sugar, syrup, vejjetable extracts, etc. It can be made into a good pill- 
mass by mixing it with kaolin 50 p.c. and then making the pill-mass 
with hydrous wool fat. Work the mass gently. V^igorous rubbing 
or the introduction of even a trace of foreign matter may set up com- 
bustion. 

28. Quinine Sulphate with tartaric or citric acid makes an excellent 
mass. Sometimes a drop or two of glycerin or water may be neces- 
sary in dry weather. The pills must be varnished or capsaled, 
otherwise, they will become soft and sticky by damp. (Uycerin of 
tragac-anth, is also a good excipient. White excipients should be used 
for white drugs. 

29. Rhubarb powder is a troublesome substance for pill-making. 
Proof spirit or tincture of rhubarb (1. m. to 8 grs.) makes a soft mass 
which should be rolled quickly. Simple syrup, treacle and equal 
parts of glycerin and rectilied spirit may also be used. 

30. Zinc Valerianate makes a good mass with a little pow^dered 
acacia and spirit. Glycerin of tragacanth and liquorice powder may 
answer w*ell. 


PTLL-(X3ATIXG 

(-Gating of pills is necessary to make them look more elegant,, 
to disguise their unpleasant taste, to protect them from decomposi- 
tion by contact with the air, and sometimes to jirevent their action 
in the stomach. 

1. The general rule in the coating of pills is that nil pills re4purinif 
a conthuj should be perfectly lunde, of a firm consistence, and free 
from contamination and powder, 

2. Silvering is done in a covered earthenware pot or a boxwood 
pill-silverer. The pills being damped with thin mucilage are dropped 
on to a silver leaf put within the silverer. The cover is then put on 
and the silverer is shaken for about a minute. After the super- 
dnous fragments of silver-leaf have been blown off, the pills are 
exposed to air for a few minutes to dry. One silver leaf covers 
six 5-gr. pills, and two drops of mucilage are enough to damp 
a dozen of such pills. When the pills are too ilamp, more leaf i.s 
required for silvering, moreover the finish is not so elegant. A better 
and finer silvering can be oiitained by putting the pills and leaf in a 
covered porcelain pot or a metallic silverer, heating the pot or silverer 
over a spirit lamp and rotating it Jis before. 

Fills containing asafetida and sulphides should not be silvered 
unless tliev are very stiff and rarnished^ otherwise the silvering will 
soon get blackened. Pills containing mercury produce an unsightly 
anialgani. 

3. Gelatin-coating.— A coating solution is made by dissolving 1 of 
gelatin in 4 of water on a water-bath, straining while hot, and cooling 
it afterw^ards. If there are air bubbles the solution should be repeat- 
ed. The pills are now stuck on the points of pins or needles and 
dipped into the warm solution. The pills are taken out slowly 
and rotated for a few seconds and then stuck into a sheet of cork^ or 
pincushion by their opposite ends. As soon as the out^side coating 
dries, the needles are withdrawn, and the holes close of themselves. 

4. Sugar-coatina is rather a complicated process. Dr. Symes^ 
recommends the following as the most practical method:— “ Pills w^ell 
dried on the surface are placed in a tinned copper bo\vl with a flat 
bottom, or an enamelled iron dish, the surface of wliich has been 
moistened with syrup, or syrup and gum. They are then. rotated and 
gently heated, very finely powdered sugar being dusted on, and the 
motion kept up till a perfectly dry, hard and whitish coating is obtain- 
ed, the operation being repeated If necessary.” 
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5. Keratin-coating.— Keratin solution is made by lirst removing 
from horn shavings all that is soluble in pepsin and diluted hydro- 
chloric acid, dissolving the residue in alcoholic solution of ammonia or 
acetic acid, and then evaporating the solution to the consistence of a 
liquid gum. The j)ills are simply rotated with this solution in a pot 
and dried on a slab. The coating often gets sticky. Pepsinised 
keratin can be bought and dissolved in any of the above solvents. 
Drugs intended to pass undissolved througii the stomach are coated 
with keratin or salol ; as emetine. 

6. Salol- varnishing. —'fhe varnish contains salol 2, shellac J-l, 
absolute alcohol and ether of each 8, which should be applied several 
times till a thick coating is obtained. Dr salol can In^ melted by heat 
in a copper bowl and the pills rotated as in sugar-coating. 

7. Enteric-coatings an^ employed when pills are inteinh^d to ]»as8 
through the stomach unchangtHl so that they can act in the intestine. 
The gelatin-coated ]nlls are dipped in formaldehyde solution H.P., 
and (tried. Many so-called «mt<‘ric-coat(‘d pills are useless. 'Pliese 
coatings are known as ‘‘glutoid’' coating. 

POW DKKS 

1. Compound Powders. The IIP. gives no directions as to the 
niminer of mixing compound powders, conse(iiiently the dispenser is 
left to his own experience and resources in compounding them. The 
following hints, however, will greatly help him. 

(n) Powders must be thoroughly mixed in a mortar or on paper. 
Powders mixed by a spatula on paper and sifbul are more diffusible 
in water than those rublxul un in a mortar; but there are exceptions 
to this rule. Take for example tln‘ following jire-scrijitiou : Ijt Sulph. 
Precipit. gr. 20, (iuaiaci Kesiii gr. 10. Magnesia gr. 20. Here the 
most miscible powder is ohtain<‘d hy triturating guaia(‘um and 
magnesia together in a mortar, hefoiV adding snlphur, whereas if 
mixed on paper, it would not diffus<^ in water. Powders for insntlla- 
tion should only he loosely huximI on pa pm*. 

(6) They should be passed and repassed through a fine hair sieve 
as often as possible. 15y repeated sifting and shaking in a bottle the 
ingredients are thoroughly incorporated and a uniformitv of colour is 
obtained. 

(c) They should be very lightly rubbed in a mortar if this process 
is at all adopted, otherwise they would csike. 

(il) Ingredients in smaller quantities should first he thoromdilv 
mixed together, and aftm wards larger (piantities he gradually incor- 
porated. 

2. Folding Paper and Boxes. -Powders should he fobb *<l in ordi- 

niuy wntinsr paj)<*r, or Ix-ttor if itossibl... in (|,.niv KliiK.-d powder- 
paper made tor the jmrpo.se. Waxed or paralliued paper is to be used 
for liygroscopK’i drugs. ( oloiinMi paper is used for powdm’s for 
lotion.s. loldiMl powders should be of the same breadth and length, 
better done on a powder-folder. Powders under si\ are g<merallv 
dispensed in a neat small oblong envelope on which -'fhe Powder” 
IS printed; but those over six in a cardboard box or bottle with a 
label gummed outside. 

8. Waxed Paper and Tinfoil. -Drugs that an* perishable, a.s (‘rgot ; 
that are volatile, us camphor, (*s.s«»ntiiil oils; (hut an* hygroscopic, as 
pota.ssnim ai^etate, carbonate* and citrate*, and soeliuiu iealide, e*tc. : 
that are liable to decomposition, as calcium sulphide, valerianates, 

waxed paper and then each covered with 
tinfoil and dispensed in a fiottic*. 

4. Powelers in Quantity. —VVheii a powder is ordered to be given 

in spooniuls, it. should be dispensed in a well-corkiMi or stoppered, 
wide-mouthed bottle. ^ ^ 

5. Salts which mutually decompose each other must be mixed 
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and stirred lightly togetlier in a dry condition; as sodimri suiphato 
with potassium taitrate, ])otassinm nitrate with sodium salicylate. 

0. Oxidising Substances should he each separately rubbed to 
powder, and then liglitly blended on paper with safe ingredients by 
a l)one spatula. 

7. Hygroscopic Powdered Drugs should never be kept in paper 
packets. 'Phey should l)o dried and preserved in wide-mouthed 
bottles or stone jars with accurately fitteil stoppers or corks. Sus- 
pending a bag of dry (juicklime from the cork helps also to keep 
powders dry. Powdered sipiill and ainmoniacum can be kept dry in 
this way. 

8. Division of Powders. -There should be no guesswork in division. 
Each one must be weighed. 

9. Liquids are rarely prescribed in powders ; if so, white kiesel- 
guhr may be used to absorb tliem (1 gr. to 1 m.). 

BLISTERS 

1. Blister Spreading. — A blister is best spread over an adhesive 
plasti^r. which has been previously spread upon glazed thin calico. 
First of all the dispenser should cut a “shape”— an exact size and 
form of tlie blister ordered— out of a square piece of writing or pack- 
ing paper, leaving all round a margin 1 inch \vide. This is best done 
by folding the square piece twice upon itself, and cutting by a pair 
of scissors the shape of the blister out of the middle, rejecting the cut 
out central [liece. 'fliis empin space is the shape of the blister. The 
dispenser now cuts a piece of spread adhesive plaster or adhesive 
plaster mull one inch bigger than the size ordered, and gently warms 
it to uiake it slightly sticky, and quickly lays the “shape” upon its 
sticky surfjice, and evenly presses it <lown. (In India the warming of 
the adhesive plaster is not often necessary during hot months). He 
then takes a <iuantity of the H.P. cantJiaridin plaster suflicient for the 
size and softens it well between his thumb and fingers. Taking a 
small pellet, he spreads over the adhesive surface, with the side and 
front of his right thumb, while the fingers of his left hand keeps the 
plaster in sitn. He goes on making a series or rainbow-like strokes 
from left to right till the whole of the surface within the shape is 
covered. A long spatula, not unlike a large dinner knife, is gently 
warmed, and iirmly jiassed over the spread cantharidin, removing 
any superlliious jdaster and making its surface smooth. The paper 
shape is now removed, and the edges are neatly trimmed, keejiing a 
margin of the plaster three-eighth.s of an inch wide. A ])iece of oiled 
or waxed pajier is now loosely laid over the blister and Hie whole 
put within a paper box. 

*J. Powdered Cantharides. Blistering Liquid or Olive Oil should 
not be sprinkled or a])plied to increa.se the action, or improve the 
appearance, of the blister. 

8. Paper-Covering should be removed before uses otherwise the 
blister wdl not stick. Both the dispenser and prescribe!' should give 
ilirections to this effect. A better ])lan is to ]nn the margins to a piece 
of paper which is then stuck to the bottom of the box. 

PLASTERS 

Most of the plaster-mulls of the market are made by machinery. 
Dispensing of such a spread plaster means the cutting of a piece 
ordered. It is only when a special plaster is ordered that the 
dispenser is required to make one on the counter. The spreading 
of a pla.ster reipures great skill and dexterity. 

1 . Plaster spreading.— A plaster is inade in the same manner as a 
blister, except tliat the method of spreading is different. Sheepskin, 
stiff chamois, dimity, moleskin or sometimes adhesive 
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is used, but the white sheepskin is j^enerally preferred when not 
otherwise ordered by the prescriber. The “shape” is cut in the 
same w^ay as for a blister. A piece of leather larfrer than the size 
of the plaster ordered, is cut off and stretched out in all directions 
by pulUnR. The leather is now placed witli its rough surface up- 
wards on a thick pad of paper, and the gently wanned plaster iron 
is passed over it, to remove any wrinkles or iiiequaliti(\s. The paper 
shape merely dipped in water is evenly ])ressed uj?ainst this rough 
surrace, and all the necessary appliances being in readiness the 
process of spreading is begun, in one or other of the following 
ways 

(а) The plaster is cut into thin slices, put in a small enamelled 
pan with a lip and handle, and warme<l over a gas tlaine or tire, 
stirring it constantly and not allowing it to boil. In the nieantime 
the leather, the shape, and the plaster iron or spatula are kept ready 
as already described. As soon as the plaster becomes creamy, it is 
poured over the leather within the shap(‘ at the left end, then with 
a long spatula or a plaster iron it is spread rapidly over the surface, 
any supertluous plaster being removed and returned to the i)ot. 

(б) The easiest and most convenient method of spreading is to 
cut a piece of plaster from the stick, allowing grs. for each square 
inch of plaster required, and to put it on a she<‘t of strong, smooth, 
brown paper. Having prepared the shape and the leather, melt the 
cut-off piece to a creamy consistence by gently rubbing a hot plaster 
iron over it, and scrape the mass to the edge of the paper. The leather 
with the shape, having been brought alongside with one or two 
sweeps the dispenser covers the whole surface, removing any super- 
fluous plaster with a spatula. A second hot iron may be iiMiliired at 
this stage. 

A mixture of plasters can be made by a similar jiroeess. 

2. Plaster with an adhesive margin is made in the following 
manner : — The shape is cut as before, ami the central piec(^ instead ot 
being thrown away, is damped and stuck to the middle of the leather. 
The shape is again folded up, and a piece of the width of the intended 
adhesive margin is cut off ; and the shape is pressed againstitlie leather, 
thus leaving a free space between the centre-piece and the shape ; 
which space is now covered over with the adhesive ])laster. When 
cold, remove liqth the impers and apply a second shape cut to the 
proper size, having previously coated if lightly with soft soap to 
prevent it from sticking to the adhesive margin. The plaster is now 
spread in the ordinary way, the shape removed, ami any soap that 
may have adhered to the margin is wi])ed away with a wet cloth 
or sponge. 

The Writer’s Method,— The plaster is spread as usual and the shane 
is palled off, and the margin of the leather trimmed, leaving exactly 
the width to be covered over with the adhesive plaster. The dispenser 
now melts a small piece of adhesive plaster in a gallipot, and with a 
spatula spreads it over the margin and liiially smooths it by passing a 
hot spatula over. 

3. Plasters for bed-sores are spread on chaiuois leather without 
margins. 

4. Mammary plasters must be circular in sha]>e, 7-in. in diameter, 
with an opening 2-in. in diameter in the centre. The margin is to be 
notched to fit these plasters to the curved surface of the breasts. 

SUPPOSITORIES, PESSARIES AND BOUGIES 

1. Basis. -Oil of theobroma is the ofticial basis. It should bo 
liiqaefled on a water-bath in a casserole or a porcelain evaporating 
dish. In India and the Colonies, where the prevailing temperatures 
are higher than in England, a sufficiency of white beeswax may be 
added to raise the melting-point to the necessary degree. An 
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alternative method is to use ylyco-gelatin basis^ wliich consists of 
gelatin 25; glycerin 40 (by wt.) ; and water 80 (by wt.). This should 
only be used when ordered, since gelatin is incompatible with several 
su!)stances including tannin. 

2. Ingredients should be treated like those for ointments. Any 
powder or crystalline substance must be rubbed very fine with a 
little cacao biithu*, before mixing with the meltt^d oil of theolironia. 

3. Moulds are necessary to make suppositories. They are made 
of heavy gun-metal with six to twelve lioles into whicli the melted 
suppository mass is poured. The mould is divided longitudinally so 
that it can Ik* opened and clcMUied. Kach half of the mould contains 
the corresponding hollows, wliich when tixed siud screwed form the 
entire sup]msitory holes, 'fhey are so nmd<‘ that each hole has the 
capacity of iioldiug 15 gr. or 3(1 gr. suppository. 

Moulds must be perfi*ctly clean and cooh‘d with ice or cold water 
and (In* in!n*r surfaci* of the hollows luliricated with a piece of cotton 
wool soaked in soap liniment and glycerin, ecjual parts, oi- with soap 
liniment 3 parts and almond oil 1 part. Almond oil is necessary for 
gt'latin su]»positories. 

4. Operation. —Tiiturate as in para 2, and mix with the melt(*d 
oil of theobroma with (‘onstant stirring, until a cr<*amy mass without 
lumps is obtained, and then pour it into the moulds, or divide into 
eipial parts when hard, and mould them with the lingers into the* 
shapes of suppositories. p(‘ssaries and bougit*s. Finely powdered 
starch prevents them from sticking during mani])nia1ion. 

srPFOSITOHIFS AND BdUdlFS OF SPECIAL DHCdS 

1. Adrenaline should lx* dissolv<*d in about 10 minims of .1 in 30 
boric acid solution and then mixed with su]>pository basis which 
consists of a mixturt* of oil of theobroma and sodium stearate ] gr. 
for each suppository oi:d(*red. Stir till an emulsion is formed and 
pour into the mould when about to set. 

2. Alkaloids. —A Ikaloidal salts are generally better absorbed than 
pure alkaloids, and therefore the salts instead of the alkaloids should 
be used dissolved in oleic acid. 

3. Boric Acid makes a good mass if glycerinum acidi boiici and 
gelatin basis are mixed together. 

4. Chloral Hydrate should not be mixed with heated cacao liutter, 
but rubbed up wit h cold cacao butter and a little wax, if necessary, 
and pressed into the mould. 

5. Extracts must be made into a smooth paste with water or proof 
spirit, and gradually mixed witli the melted basis. 

t). Ichthammol suppositories are made with glyco-gelatin basis 
when each suppository is more tlian 2 grs.. otherwise oil of theobroma. 
may be used. The ichthammol should be added directly to the melted 
oil of theobroma. 

7. Iodoform makes good bougies and suppositories witli cacao 
butter by the cold process. 'Fhe crystals inust be linely powdered 
in a glass mortar before^ being incorporated in the oil. 

8. Despatching. --'rhese preparations should be sent out wrapped 
in absorbent cotton- wool. In hot weather, they may be dispensed 
in a wide mouth stoppered bottle containing iced xvater. If they 
contain volatile ingredients, each of them should be covered with 
waxed paper or tinfoil. 

TINCTURES 

In the preparation of tinctures three things are essential, vMf.— 
(1) the Solvent ; (2) the Process ; and (3) the Ingredients. 

1. Solvent,— Alcohol of various strengths Is used in the preparation of most 
tinctures. One only, Tr, Lobelii© /Ktherea is prepai'ed with ether. Ammo- 
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nia is used in the preparation of tr. valeriantn nminoniata. Glycorin and distil- 
led water are used to he.li) solution of active ingredients. 

2. Process —Any of the following processes i.s used for making tinctures. 

(a) Maceration. — Place the solid materials with the whole of the menstruum 
in a closed vessel; shake occasionally during .seven days; strain; press the 
marc, mix the strained and expressed thuds ; tlltei’. It takes seven days and 
is not economical. 

Pi?rco/a//o».— Moisten the solid materials with siifllcient menstruum, sot 
aside for 4 hours in a well-closed vessel ; pack in a iiercolator, add sufficient 
menstruum to saturate the material. When the liquid drips from the percolator 
close the outlet, add sufficient menstruum to leave a layer above the drug. Macer- 
ate for 24 hours. Allow to proceed till the percolate measures about throe-fourths 
of the volume required for the lliiished tinidure. Press the marc, mix the 
expressed liquid with the percolate, add sufficient menstruum to produce the 
required volume, filter, 

(c) Simple This method is adopted when tinctures are made by 

dilution of a liquid extract or a stronger tincture. 

3. Ingredients. —These require to be carefully selected. Most of them are to 

be according to the degree of comminution as prescribed by the B.P. 

Some are to be cut small, some to bo bruised, and some are used in their natural 
state. 

Lozi:x(;i:s 

1. The B.P. lozenges aro made like a pill-mass [see papjo 35). 

2. Ingredients. —The e.ssential inpjredients for makin^^ lozen^re.s 
are finely powdered or icinj? snerar, mucila^^e of picktul jrum acacia^ 
and medicinal and flavouring agents. 

3. Operation. -'r he ingredients having been thoroughly mixed 
and kneaded, the resulting paste is placed on a slab with adjustable 
edges ami rolled out to the desired thickm^ss. The lozenges are 
then cut out with a punch and exposed to the air for 12 or 24 hours, 
after which they are removed to a drying chambi^r. 

4. Stamping.— While the lozenges are still soft, they are stamped 
with letters indicative of their composition. 

5. Packing. — Lozenges shoubl be kept in dry, well-tit ted sto})per- 
ed bottles in a dry place. Dampness make.s" them sticky. They 
are to be dispensed in wide-moiithed stoppered bottles. 

OINTMENTS 

1. The preparation of ointments is not always easy. Sptn ial tact 
and care can only turn out a good product, 'flie following general 
hints are worth remembering 

(a) If the active drug is a soliif or a pouu/c/-, as galls, mercuric 
iodide, sulphur, etc., it should be reduced to a state of tine powder 
before admixture with the hasi.s, so that the ointment may be free 
from grittiness. 

(b) If it is a sobihla or (lp,li(fnp.svent salt, as ]>otnssiiiiii carbonate or 
iodide, it should be first made into a thin paste with water before 
mixing with the basis. 

(c) If it is a krird extract, a balsam, or a rcsiv, a preliminary 
treatment is necessary Avith such siibstaiicos as water, oil, glycerin, 
or rectified spirit, as the case may be. 

(fl) If it is a liquid extract, ns in the case of belladonna ointment, 
it must be €»vaporated to the required consisteiK*e. 

(e) If it is an a/ArriIo;d, as aconitine, atropine or cocaine, it should 
be dissolved in oleic acid by trituration and gentle heat. 

(f) If it is a cnfstnlUsed drurj, as boric acid, salicylic acid, iodo- 
form, etc., it shonld be reduced to a fine powder, and triturated with 
its own weight of the basis for a while before adding the rest. Tannic 
acid should first be dissolved in glycerin. 

(g) If it is a volatile substance, such as menthol, chloral hydrate,. 
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hydrocyanic acid dilute, it should he mixed after all the ingredients 
have been incorporated so as to reduce its eva])oration to a ininiintnn. 

2. Basis.— Ointment bases are of two kinds, (1) those used wheti 
the active ingredients are intended for absorption from, the and (2) 
those used when the medicaments are intended for local action only. 
For tlH‘ former class of ointment lard or benzoinated lard, or suet or 
benzoinated suet are usc‘d. For the latter class soft or hard paraffin 
or both with or without beeswax are used. In both cases wool fat 
inav be added if a larj^e quantity of liquid is f o be incorporated. 

Whatever basis is selected it should not be a chemical incompati- 
ble, nor should it in any way affect the action of' the ointment. Hancid 
lard or ointment should not be used. It the basis becomes too soft 
on account of the prevail in*r hi^h tenifieratures, as in India and the 
Colonies, benzoinated lard, lard, suet, or beeswax may be added as 
requir<*d. 

Wlnm the basis contains substanc(‘s like hard [laraliin. Ix^eswax, 
lead plaster or such ingredients which art‘ solid at the ordinary 
teinpmature, and have to be incorporated with soft paraffin, lard, 
suet or an oily substance, it is necessary that they should be jirepared 
by fusion, /.c., by nudtinjjf them in a porcelain dish on a water bath. 
'Pile snbstanc(‘s with a higli melting point should be shredded and 
melted first and the oth(‘r ingredients of the base added accordinjr to 
their melting jioint. 

Incorporation of a liquid with a fatty or oily basis is best 
(‘ff(H*ted by slowly adding flu* licpiid drop by drop, and kee])inj; up 
a steady rotatory niot ion. 'Phe mortar must be wanned befondiand. 

4. Spatulas. A bom* or boxwood spatula is the best for scraping, 
stirrinjx or mixing ointments. 

Two ointments, or an ointment and a liquid or oily substance, 
are best mixed on a porcidaiii slab. 

d. Oleates should not be melted in a metallic cup. but in a porcelain 
casserole. 

7. Tinctures and spirituous substances are best incorinuafixl with 
a fatty medium by spreadiui^ the latter evenly on th(‘ bottom and 
side of a mortar, and mixing the tinctures jjradiially. 

OINTMF.XTS OF SFFOIAL hlU’tiS 

1. Unguentum Phenolis, B.P. is best prepanxl by usiny: liquefied 
phenol and a cold basis, as previou.sly preparcMl ])art of tln‘ phenol 
crystallises on k(‘epinc:. 'Phis is obviated by dissolvintr the phenol in 
jxlycerin. 

2. Chrysarobinum, B.P. wlnui dissolved by heat iiartly re- 
crystallises on coolinji, as happens in the Ik I*, ointment. It liein^ 
more soliibb* in castor oil than lard, a ini\turt‘ of the two uives 
satisfactory n*sults. 

3. Glycerin can lx* well incorporated witln*xtracts by first rubbing 
the extract with a little hot water in a warm mortar and then adding 
glycerin gradually. 

4. Hydrargyri Perchloridum is sometinu's prescribed in the shape 
of ointment. It must be xvell triturated with glycerin (2 ms. to 1 gr.) 
before mixing with basis, otherwise minute particles of it may 
violently irritate the skin. When ordered with potassium iodide, 
each should be triturated first before admixture. 

5. Iodide. ~ First triturate, then add a few drops of rectified spirit 
ami rub with its own xveight of fatty basis, and la.stly mix with the 
remaining basis. 

(>. Paraffin ointment, B.P. - Unless the melted paraftins are stirred 
well, the ointment is sure to be lumpy. White soft parathu should 
be used for colourless ointinent.s. 

7. Resorcin readily absorbs oxygen and becomes discoloured. 

8. Thymol crystals are very irritaiiig to the skin. With cam))hor 
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(1 to 1), thymol forms a liquid which can be worked up into an 
ointment. 

9. De8patching.~>0intinent.s sliould be sent out in earthenware 
pots with celluloid caps, a piece of waxed paper interveniuj^ l)etween 
the cover and the ointment. They may also be sent out in glass 
jars having glass or aluminium covers, (’ollapsible tubes are con- 
venient for small quantities and when the ointment is made by 
fusion. When open pots used a tinfoil should be used over the 
waxed paper. 

10. Eye ointments or oculenta must he prepared under aseptic 
conditions according to the directions given in th(‘ H.P. Suitable 
glass rods for the application of the ointimoit shoidd l)e supplied and 
their use explained to the patient. 

STKRILISATIOX 

The use of different preparations which are introduced into the 
body through different channels and of other preparations like the 
different ointments for the eye, (lemamls that these should be sterile, 

i.c., free from living micr<»-organisms. A knowledge of the different 
methods of sterilisation is llierefore necessary, /fhe methods 
generally adopted for the piirpo.st‘ involve either applicaticuj of heat 
(moist or dry), tiltration. use of certain clnMiiicnls, or a <-oml>ination 
of these. Whatever method may he ado]>ted it must he such as will 
not inactivate the ni<‘dicament, Or render the preparation suhjecte<l 
to the process, iinsuitalde for the purpf>s(‘ for which it is specially 
intended. 

Since heat kills most bacteria, stcuilisation by heat is generally the 
most suitable and convenient nndhod. It is therefore tln‘ method of 
choice for thermostable substances, while filtration is adofited for 
thermolabile sniistances. ('ertain chemicals havt‘ a marked disiidectant 
action and kill most bacteria. Their relative value has already 
been discussed (see page 020 ), but it is nec(‘ssary to mention that some 
of these substances arc* used as a preservative in sterile solution as a 
precaution against possible reinfection. I'lie ciiemicals generally used 
are phenol, cresol an<l cblorlmtol. Sodium chloride inmeases the 
potency of phenol and cresol as antiseptic. 

The Pharmacopaua sanctions the following methods for sterili- 
sation : - 

1. Heatinij in an AnfoeJarv. (Jlass ve.vsels and containers, ami 
various solutions or suspensions for injection should be steriliseil in an 
autoclave, (ila.ss containers r<H[iiin» a heating for one hour at 1.50 P. 
When the volume of <*ach container does not exceed 100 mils, th<‘ 
containers are exposed to steam at 11.5 to 110 for thirty minutes, ami 
this temperature is reached when tin* pressure of the steam is 10 lbs. 
per square inch above the atmospheric pressure. When the containers 
contain more than 100 mils of tlui<l. thev are exposed for a longer 
period, .sufficient to (Misiire that the whole of the solution in each 
container is maintained at the temper.iiure of 115' to 110' for thirty 
minutes. 

2. Tyndnllimtion.- Wy thi.s is meant intermittent heating at tem- 
peratures between 00' to 80'' for three successive days for materials 
which are not immediately wanted for use and which will niit be 
injured by a temperature of 80‘. The principle underlying this method 
is that most bacteria are killed during the ffrst heating but not the 
sporc.s, so they are exposed for three succ(»ssive days to allow tlie 
spores to germinate and thus make them susciqitibh^ to the action of 
sabseqiient heat. 

3. This consists in passing the material to be steri- 
lised through sterile bacteria-proof filter (Herkefeld or Phamberland). 
The filter should be first sterilised by heating in an autoclave at 115" to 
116* for thirty minutes, or in a steam steriliser for one hour on three 
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successive days. All substances sterilised by this process must comply 
with sterility tests prescribed by the B. P. before beinj^ used. This 
method is applied to those substances 'which would be inactivated 
by heat. 

4. Emer(fency 3fe#/iod.— The solution is first pre])ared by aseptic 
methods and an antiseptic is added in such concentration as will 
prevent the growth of baoterja at least as effectively as 0.5 p.c. phenol. 
The solution is distributed into previously sterilised containers and 
sealed. These are heated by immersion in water or by other means so 
as to maintain the temperature of the solution at SO" for not less than 30 
minutes, 'fhe containers are labelled giving the <lat<? and the 
Avarning ‘‘keej) in a cool place and use within four days’^ In solutions 
intended for intravenous injection the addition of the anitseptic is 
omitted ; and the solution is prepared by aseptic methods, and then 
boiled for fifteen minutes. 

5. Sterilisation of Oily S(pliitions,-~T\\\ji should be sterilised by 
heating to 150® for one hour. When this cannot be done Avithout 
producing physical or chemical change, the solution or suspension is 
prepared by aseptic in<‘thods, and oil, AV'hich has l)een heated to 150'' 
for on(‘ liour is used. Tliis is tlien transferred to previously sterilised 
containers and these are sealed to e.vclude bacteria. 



APPENDIX I 

EXTRACT FROM THE RIH.ES FOR RKCJFI.ATING THE 
POSSESSION FOR SALE AND THE 
SALE OF POISONS 

Under Indian Poisons Act, 11)19 (xii of 1919) 


15. The following restrictions shall apply to “wholesale” 
of poisons : 

(а) All receptacles containing poisons sliall be securely packed and 
bear the label “Poison,” the name of the ])oison ami, at the time ot 
sale, the name and address of the seller as well, except wliere the 
inaniifactureUs name appears thereon. 

(б) Incase of sale of poisons included in Schedule I. a stock and 
sale register in the form app<*nded to these rules, shall be maintained 
in which all transactions shall l)e entered from day to day in the 
manner indicated therein, provi<led that no signal iinvs of purchasers 
shall be necessary and sales may be posted in lots of all poisons sold 
under a particular order according to tin* serial iuimb(»rs of ihe trans- 
actions. All letters or written orders referred to in the liflh column 
of sale registers shall be preserved in original, wliere possible, for 2 
years from the date of sale. 

16. The following restrictions shall apply to retail sale” of 
poisons included in Schedule 1 : — 

(а) Every vessel, package or covering containing poisons shall be 
labelled with the name of the poi.son, and the word “Poison” and 
incase of preparations for external use only th<‘ words •'not to be 
taken ” in addition, distinctly printed both in English and vernacular, 
in red letters. 

.ATotc.— In exceptional cases when printed labels are not iinniediately available, 
written labels maybe used. If labels are written, only lilock capitals and red 
ink shall be used. 

(б) All poisons which are kept for sale by the licence-holder under 
these rules shall be kept in a box, almirah, room or buibliiig (accord- 
ing to the quantity maintained) secured by lock and key, and in 
which no substance shall be kept other than ]>oisons possesse<l in 
accordance with a licence granted under the .Vet, and (‘ach of these 
poisons shall be kept in a .s<‘pnrate closed r<‘ceptacl<* within such box, 
almirah, room or building. Every such box, almirah, room or building 
and every>such receptacle shall l>e marked with the word “ Poison,” 
in red characters both in English and vernacular and in the case of 
receptacles kept for separate poisons, with th<‘ nanu^s of such poisons. 

(c) When any poison is sold it shall be securely pneked in a closed 
receptacle or packet which shall be labelled by the vendor with a red 
label bearing the name of the poison and tlie word “ Poison ” and in 
case of preparations for external use only, the words “ not to he taken” 
in addition, in English and vernacular, and the name ami address of 
the vendor, together with the date of .sale. 

(d) Every sale of such poLson.s shall, .so far as possible, be con- 
ducted by the licence-holder in person or where the licence-holder 
m a firm or company, through or under the supervision of an accred- 
ited representative of such firm or company or, in either case, 
througn a qualified compounder. 

(ej A licence-holder shall not sell any poison to any person unless 
he is personally known to him, or is identified to his satisfaction, or 
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to any one who is apparently under 18 years of age, or to any one 
who does not appear to him to be in full possession of his facilities, 
or to any wandering mendicant. 

if) Every licence-holder shall maintain a stock register in the form 
appended to these rules in which he shall enter or cause to be entered 
the sales of poisons specified in Schedule 1 according to the instruc- 
tions contained in the register. Separate pages shall be allotted in 
the register for each jiarticular poison and tJie licence-holder shall 
enter or cause to be entered thereon, side by side, all stock and sales 
of poison. The register shall be totalled and balanced daily and the 
licensee shall be himself responsible for its correctness. 

(//) TIh^ licensee shall completely lill in the prescribed sale register 
before delivery of such ])oisons. 

(/*) A licence-holder shall not sell powdered white arsenic unless 
the same is, before the sale thereof, mixed with soot, indigo, or 
I’russian blue in th(‘ proportion of at least I oz. soot, indigo or 
Prussian blue to 1 lb. of white arsenic and so on in proportion for 
any greater or less (piantity; juovided that where the licensing 
authority is satisfied that such arsenic is required for some ])urpose 
for which such admixture would, according to the representation of 
the vendor render it unfit, the .saiil licensing authority may authorise 
the vendor in writing to sell without such admixture, such quantity 
of whit(‘ arsenic as the licensing authority may think proj)er. 

17. The following restrictions shall apply to the sale of poison.s” 
included in Schedule 1 ‘‘by dispensing of prescriptions”: - 

(nj The stock of poisons for dispensing purposes shall be kept in 
tlie dispensing room in a separate almirah or shelf and the room or 
the almindi shall be locked up after dispensing hours. Such poisons 
shall be kept in separate bottles or other reciqitacles distinguishable 
by touch and colour from ordinary bottles and receptacles and 
marked with the word “ Poison ” in English and the vernacular and 
the name of the jioison in r(‘d letters in English. 

(h) When a poison is sold without any mixture, all restrictions 
refmred to in rule 10 /c/, ^d), and (e) regarding poisons sold and 
method of .sale, shall apply. 

(c) A stock register in the form appended to these rules shall be 
maintained and kept u]) to date but the consumption of poisons in 
the dispensing room need not be shown on the .sale side of tlie register 
but a record of the pre.scriptions under which poisons are sold .*ihall be 
preserved for 2 x^ears. 

ItS. Where the sale of poisons included in Schedule 1 is carried on 
both by ndail and by prescri]>tion.s, poisons issued from stock to the 
<lispensary on any day, shall lie entered forthwith as one item on the 
issue si<le of the register with a note to tliat effect, provided that the 
stock so transferred shall not exceed a reasonable quantity. No 
detailed particulars are, however, required to be maintained in the 
said register n^gardiug the consumption of such poisons in the di.s- 
pensary for dispensing ^nirposes. 

19. .\ll the restrictions mentioned in rule 16 (o), (/i), (c), (d) and 
(e) shall ap])ly to the posse.ssion for sale and sale of poisons enumera- 
ted in Schedule II. 


St^HEDl'LE OF POISONS 
Schedule I 

1. Aconite, Aconitine, liin. Aconite, Tinct. Aconire. 

2. Arsenic metal, Arsenious Oxide (white aiscnlc\ Yellow Arsenic (arsenic 
sulphite, yellow orpimont), Red Arsenic (Realgar;, Copper Arsenite (Scheele’s 
green), Copper aceto-arsenite. (Paris green), Liqr. Arseniealis, Liqr. Arsenic 
ITydrochloilde, Arsenic chloride, Arsenic bromide. 
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a Atropine, Atropine Sulphate, Liqr. Atropin. Sulphate, and other salts and 
preparations of atropine. 

4 . Barium Sulphide. 

5. Belladonna root, Belladonna leaves. Extracts and Liquid Extracts of Bel- 
ladonna, Liniment Belladonna. 

6. Cannabis Indica, Extract of Cannabis Tndica. 

7. Cocaine, Cocaine Hydrochloride, and other salts and derivatives of Cocaine, 
both synthetic and natural, except such as are exempted under the B^xcise 
Act. 

8. Corrosive Sublimate (Mercuric Chloridol 

9. Cyanide of Potassium, Cyanide of Sodium, Acid Hydrocyanic (pru8slc> 
concentrated and dilute. 

10. Datura Polio. Datura Seeds ^Strammonium). 

11. Morphine, Morphine Hydrochloride, Li<ir. Morphine Hydrochloride, Morphine 
Acetate, Liqr. Morphine Acetate, Heroin, Heroin Hydrochloride, and other 
salts and derivatives of morphine. 

12. Nux Vomica Seeds, Extract of Nux Vomica Solid, Liquid BiXtract of Nux 
Vomica, Tinct. Nux Vomica. 

13. Opium, Tinct. Opium, Blxtract of Opium Solid, B’xtract Opium Liquid, Liqr. 
Opii Sedativus. 

14. Phosphorus yellow. 

15. Picrotoxin. 

16. Savin oil (oil sabinse . 

17. Strychnine, Strychnine Nitrates Strychnine Sulphate, Strychnine Hydro- 
chloride, Liqr. Strychnine Hydrochloride, and all other salts and solutions 
and preparations containing 0.2 per Cfiiit. or more of strychnine. 

18. Tetra ethyl lead. 


SCHKDL'LK II 

1. Antimony compound.s, both organic and inorganic. 

2. All organic compounds of Arsenic, and all other inorganic compounds of 
Arsenic except tho.se m»fnfioned in Schedule 1. 

3. Barium Nitrate, Barium (’hlorido, 

4. Cantharidcs, Tinct. Cantharides. (’antharidin, Tinct. Cantharidin. 

5. Cai’bolic acid containing not les.s than i)er cent, of phenol. 

6. Chloral hydrate. 

7. Digitalis Polio, Tinct. Digit ali.s. Digltalin. 

8. Hyoscyamus (Henbant* or Khorasaiii Ajwan ' leaves, B'.xt. Hyoscyamus Liquid 
Tinct. Hyoscyamus, Llq. Ilyoscyamine Sulphate, Hyoscine Hydrobrom. 

9. Mercury oxides irmi, yellow or black), Ammoniated Mercury, Mercury 
Sulphocyanhle, ^Fercury Iodide. Liqr. Hydrarg. Pcrchlor. 

10. Nitric Acid, concentrated. 

11. Oxalic acid. Sodium Oxalate, I’ota.ssium Oxalate, Ammonium Oxalate. 

12. Ued Phosphorus, Rat poison containing red phosphorus. 

13. Strophanthus, Strophanthin, Kxt. Strophantlnis Llq., Tinct. Strophanthu.s. 

14. Tinct. Belladonna. 

15 Chloroform. 
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APPENDIX II 


CONTRACTION OF WORIW AND I’HBASES 
USED IN FUESI’KIPTIONS 


The following contractions of words are ordinarily seen in prescriptions 


•Conir. 

Name 

Meaning 

aa 

Ana 

Of each 

Ad. 

Adde 

Add 

Amplus 


Large 

Aq, 

Aqua 

Water 

Aut 


Or 

C. 

Cum 

With 

Cap.» Cpt. 

Capiat 

Let the pa- 
tient take 

Cibus 


Food 

Colo 


To strain 

Co. or Comp 

Compositus Compound 

Cras 


To-morrow 

Cum 


With 

Cyath. 

Cyathins 

A glas.s 

Div. 

I)ivid(3 

Divide 

Et 


And 

F. 

l’’ac 

Make 

Ft. 

Fiat 

Let it be 

made 

Oarg. 

Gargarisma A gargle 

Gr. 

Granum 

A grain 

Gtt. 

Gutta 

A di’op 

Haust. 

Haustus 

A draught 

H. 

ITora 

An liour 

In 


in or into 

Ind. 

Indies 

Daily. 

Levis 


Light 

M. 

Massa 

A ma.s.s 


(U)Mir. 

Name 

Meaning 

M. 

Misce 

Mix 

M. or Min. 

Minimum 

A Minim 

Mag. 

Magnus 

T^arge 

Mane 


In the 
morning 

Mist. 

Mistiira 

A mixture 

Mitte 


Send 

Mol. 

Mollis 

Soft 

Nox 


Night 

Om. 

Omnis 

All, (*very 

Post 


After 

R. 

K’ecipo 

Take 

Kept. 

Uepetatur 

Let it be 
repeated 

Sig. 

.^igna 

Mark thou 

Sine 


Without 

Ss. 

ye mis 

Half 

Somnus 


Sli*ep 

Stat. 

Statim 

Immediately 

Sum. 

Slime 

Take 

Tails 


Such 

Una 


Together 

Vel. 


Or 

Ver. 

Veins 

Genuine. 

Vesp. 

Vesptu’ 

Tlie evening 

Vetus 


Old 

Vitellus 


Tlie yolk of an 
fgg 


The following contractions of phrases are often used in prescriptions 


CmtractioH 

Adlib. 

A. H, 

A. C, 

Aq. Boll. 

,t Best. 

Ferv. 

„ Font. 

Plov. 

Bis ind. or B.D. ... 

B. P.orPh.B. ... 
CM. 

C. Jf. 

Coeb. amp. 

„ mag. 

» mod. 


Phrase 
Ad libitum 
Alternis Horis 
Ante cibus 
Afjua Ilulliens 

T)e.stillata ... 

„ Fervcns 
„ Fontalis 
Pliivialis 
Bis indies 

Pharmacopoeia Britannica 
Cras mane 
Cras nocte 
Cochleare amplnm 
„ magnum 

ti modicum 


Meaning 
At pleasure. 

Every other hour. 
Before food. 

Boiling water. 

Distilled water. 

Hot water. 

Spring water. 

Kain water. 

Twice daily. 

British Pharmacopoeia. 
To-morrow morning. 
To-morrow night. 

A table-spoonful. 

Do. 

A dessert-spoonful. 



Coch. min. 


M parv. 

C. Vinar. 

Dieb. alt. 

D. in p. 8B or ) 
Div. in p. aeq. ) 
F. A. 0. 


Ft. Hanst. 

F. M or Ft. Mist. 
Ft. Mas. in i ... 
pil. xiidiv. \ ... 
H. D. 

H. S. or H. S. S. 
M. B. 

M.D.U. 

M.P. 

Mic. pan. 

O.H. 

0. M. 

Omn. bih. 

O. N. 

P. C. 

P.P.A. 

P. R.N. 

Q. 8. 

Q.h. 

S. 0. S. 

S. S. 

T. d. 


CONTRACTION OF WORDS 


Cocliloarc minimum 

• • A small spoonful or a 


te.asYJOOTifiil. 

„ parvum 

A lea-spoonful. 

Cyathus Vinarius 

wine-glass. 

Diebus altorni.s 

( »n all ornate days. 

Dividatur in partosj 
aPi(jual«.s ) 

• Let it be divided into 
erpial parts. 

Folio Argeiiti Obruantui- 

■ • Let it be rolled in silver 


leaf. 

Fiat Haustus 

.. Let a draught be made. 

Fiat Mistura 

• Let a mixture ]j<.* made. 

Fiat Mass in jiilulai » 

• ■ Let a pill mas.s be made 

xii divide .. { 

and divide into 12 pills.. 

llora decubitus ... 

. At bedtime. 

Ilora Soinni Sumendiirn 

.. To be taken at bed time. 

Misce Hone 

. Mix well. 

More dicto iitendum. 

. To be used as directed. 

Massa Pilularis ... 

• A pill mass. 

Mica panis 

■ Pru mb of bread. 

Omni Ifora 

• Every hour. 

Omni man(3 

. Every morning. 

Omni bihora 

. Every two hours. 

Omni nocte 

. Every night. 

Post Cibus 

. After food. 

Pliiala prills agitaia 

. The bottle to be first 
shaken. 

Pro re nata 

. When required, occasion- 
ally. 

Quantum sufficiat ... 

• Sufficient quantity. 

(plaque bora 

■ • Each hour. 

.Si opus .«!it 

■ • If necessary. 

Statim .sumendum .. 

• Immediately to be taken. 

Ter in die 

• Thrice daily. 



APPENDIX III 

ALTERNATIVE PREPARATIONS SAN(^TIONED FOR 
USE IN TROPICAL, Sl^BTROIMCAL, AND OTHER 
PARTS OF THE BRITISH EMPIRE 

Aurantii Cortex.— In parts of tho Empire where bitter oranges 
<;annot be obtained, either dried bitter-orange peel or fresh sweet 
orange peel may be used in preparing tincture of orange. 

Bmplastra.— Varying quantities of hard soap, colophony, or yellow 
beeswax, may be employed in the preparation of the plasters of the 
Pharmacopceia, when prevailing high temi)eratures otherwise render 
the basis too soft for convenient use ; but the othcial proportion of the 
active ingredient must be maintained. 

Extracta Liquida.— Any Pharmacopanal liquid extract containing 
less than 30 p.c. v/v of ethyl alcohol, may have the proportion 
increased to an amount not exceeding 30 p.c. v/v, where otlierwise the 
preparation will be liable to ferment. 

Limonis Cortex Siccatus. When fresh lemon peel cannnot be 
obtained, dried lemon peel may be used in preparing fresh and con- 
centrated compound infusions of gentian, syrup of lemon, and tinc- 
ture of lemon. 

Oleum Olivae.— In parts of the Empire where olive oil is not 
readily available, arachis oil or sesame oil, l)ut no other oil or fat, 
may be employed in place of olive oil in making the otticial liniments 
plasters, ointments, and soaps for whicli it is directed to be used. 

Unguenta.— V^arying quantities of benzoinated lard, lard, suet, 
jrellow beeswax, or white beeswax, may be employed in the prepara- 
tion of the ointments of the Pharmacopceia when prevailing high 
temperatures otherwise render the basis too soft for convenient use; 
but the ofhcial proportion of the active ingredient must in all cases 
t)e maintained. 
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A 

A.B.C. Liniment. 271 

Abietis Oleum, 496 

Abroclil, 628 

Absolute Alcohol, 136 

Abstracts, 20 

Acacia, 621 

Acaci:e Gummi, 621 

Accessory Therapeutics, 2 

Accommodation, Action on, 218 

Accumulation, 50 

A.C.E. Mixture, 157 

Acetanilide, 410 

.Acetone, 546 

Acetopyrin, 410 

Acetphenetidin, 409 

Aceta, 16 

Acetarsol, 473 

Acetylarsan. 473 

Acetvl Bromo-salicvlic Acid, 414 
Choline, 215, 226 
lodo-salicylic acid, 414 
inethvl-sali'cylate, 414 
Salicylic .Acid, 414 
Acid Potassium Tartrate, 334 
Quinine Hydrochlor., 426 
Sodium Phosphate, 335 
Acidosis, 592 
Acids, 5,16 
diluted, 16 

Acidum Aceticum, 104 
Dilutum, 104 
Glaciale, 104 
Acetylsalicylicum, 414 
Acetyltannicuui, 357 
Arseniosuin, 465 
Benzoicurn, 420 
Boriciim, 546 
Cacodylicuin, 472 
Camphoricum, 515 
Carbolicum, 532 
Chroinicum, 131 
Citricum, 105 
Cresylicum, 536 
Hydrobromicum Dil., 186 
Hydrochloricum, 106 
Dil., 106 

Hydrocyanicum Dil., 327 
Hypophosphorosum Dil,, 107 
Lactic um, 110 
Margosic, 674 
Nitricum, 106 
Dil., 106 

Nitro-hydrochloricum Dil., 106 
Oleicum, 626 


: .Acidum Phosphoricum, 107 
Dil., 107 
fTussic, 327 
Salicylicum, 413 
i Sulplniricuin, 108 
Aroinat., 108 
Dil., 108 
Tannicum, 357 
Tartaricuin. 105 
Trichloi aceticum, 104 
Trichlorphenicum, 533 
; .Aconiiie, 273 
I Aconitum. 271 
.Vcriflavine, 541 
j Act. Indian Poisons, 696 
‘ Action, direct, 60 
Local, 60 
Primary, 60 
! Kemote. 60 

Secondary, 60 
Active Immunity, 632 
f Adalin,200^ 

, Adenosine, 587 
i Adeps, 16, 626 
I Benzoinatus, 626 

‘ Lanie, 626 

Hvdrosus, 626 
.Adepsin Oil, 624 
; Adhatoda, 664 
Adhesive Plaster, 497 
.Administration of Drugs, 48 
time of, 50 
•Adnephrine. 277 
Adrenaline, 277 
j Inhalant. 277 

! Suppositories. 277, 691 

I Adrenergic, 216 
i Adsorbents, 329 
: Adulteration. 8 
I -Kther, 150 
I Ana.*stheticus, 150 

i Purilicatus, 150 

1 Soap, 623 

Sulphuric. 150 
.-Ethylene. 162 
.-Ethylis Chaiihnoogras, 550 
Chloridum, 164 
Afiw, 167 
Affusion, cold, 38 
Agar, 338 
Aglucone, 5 
Agotan, 573 
Agropyrum, 673 
Agurin, 380 
Air Bath. 40 



704 


INDEX 


Airol, 460 

. Ajoifiin kc tel, 669 
Ajowan oiK 669 
Albarj^in, 118 
Albumini Tannas, 357 
Albutannin, 357 
Alcohol, 136 

Dehydratum, 136 
Alepol, 550 

Alexandrian Senna, 345 
Alkaline bath, 39 
Alkaloids, 4 
Vegetable, 4 
Alkalosis, 593 
Alkatra. 538 
Allergy, 646 
Allonal, 304 
Allyl-thio-urea, 503 
Almond Oil, 616 
Alocol, 125 
Aloes, 341 
Aloin, 343 
Alsol, 125 
Alstonia, 668 
Alum, 125 
gargle, 125 

Alumini Aceto-tartras, 125 
hvdroxidurn, 125 
Alypin, 243 
Anuiltiis, 339 
Ambrine, 625 

American Wormseed Oil, 368 
Amidopyrine, 409 t 
Amines, 5 
Aminoform, 384 
Ammoiiiated Mercury, 447 
Ammonii Bicarb., 88 
Bromidum, 186 
Carbonas. 87 
Chloridum. 88 
lodidiim. 481 
Picras, 537 
Salicylas, 414 

Ammonio-mercuric Chloride, 447 
Ammonium, 85 

Ichthosulphonate, 556 
Sesquicarbonate, 87 
Amroids, 6 

Amydricaine hydrochlor., 243 
Amyl Colloid, 630 
Nitrite, 285 
Amylase, 325 
Ainylene Chloral, 190 
Hydrate, 197 

Amylocaine Hvdrochlor., 342, 252 
Amyloform, 545 
Amyturn. 622 
Amytal. 201 
Sodium. 205 
Afiabin, 671 

Ail 0 esthesia« preliminary, 161 
: Infiltration, 249 


Anaesthesia, Intraspinal, 248 
Kegional, 245, 250 
An.estliesine, 243 
An.estlietics, general, 145 
local, 241 

Analgesic Balsam, 419 
Analgesics, 408 
Anaphrodisiacs, 392 
Anaphylaxis, 645 
Anarcotine, 168 
Andeer’s Lotion, 537 
Anethiim. 509 
Anhidrotics. 609 
Anhvdrous Lanolin, 626 
Anodvne Colloid. 630 
Hoffman’s, 150 
Local, 242 
Tincture, 168 
Antagonism, 50 
! Anterior Pituitary, 404 
I Anthelmintics. 362 
I Anthracene Purgatives, 341 
i Anthrax. Serum for, 643 
j Antibacterial Sera. 643 
■ Anticatarrhal Salts, 500 
Anticholera Vaccine, 652 
Antidysentery Serum, 642 
assay of, 15 
i Antiemetics, 326 
I Amifehrin, 410 
j Anligalactogogue, 391 
Antigen. 634 
I Antjlvtic Serum, 645 
Antimeningococcus Serum. 642 
Antimonii el l\)tassii T.iriras, 48 1 
et Sodii Tartras, 485 
1 Antimonium Tartaratum, 484 
I Antiparasitics. 520 
j Antiplague Vaccine. 652 
• Atilipneumococcal Serum, 643 
! AiUipvrelics, 408 
‘ Anlip\ rin, 410 
! Aceto-salic\ las, 410 
i Caffeino-citriciim, 376 

Salic vlalc 410 
Antirahic Vaccine, 652 
Antiseptic (iargle, 42 
j (Jaiize, 40 

Antiseptics, 520 
general. 521 
intestinal, 331 
pulmonary. 309 
urinary, 384 
Antisialagogues, 313 
Antispasinodics, bronchial, 306 
Antistreptococcic Serutn, 644 
Antilhyroidin, 586 
Antitoxic Sera. 637 
Antitoxinurn Diphthericum, 638* 
Tetaniciim, 640 
Welchicum, 641 
Antityphoid Vaccine, 651 
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Anti-typhoid Paratyphoid Vaccine, 651 

Anti-venom Serum, 644 

Antivirus, 634, 650 

Antrophores. 40 

Antuitrin. 405 

Aolan, 657 

Aperients, 332 

Aphrodisiacs, 392 

Apocodeine Hydrochlor., 182 

Apocynum, 270 

Apomorphinre Hydrochlor., 302 
Apothesine, 243 
Apple, Hitter, 350 
Aqua, 16 

Aromaticiis, 17 
Destillata, 373 
Sterilisata, 17, 373 
Arabin, 8 
Arachis Oil, 618 
Arsenti Nitras, 117 

Induratus, 117 

Argento-proleinum Forte, 117 
Mite, 118 

Argentum Colloidale, 117 
Arj*yria, 119 
Ar^yrol. 118 
Aristochin, 428 
Aristol, 530 
Aristoqiiinine, 428 
Arjuna, 673 
Aromatic Hitters, 318 
Sujiiars, 41 
Waters, 17 
Arrhenal, 472 
Arsacetin, 473 
Arsamin, 473 
Arsenic, 465 
Antidote, 598 
Preparations of, 465-473 
Trioxide, 465 
While, 465 
Arseno-benzol, 471 
Arsphenamina, 471 
Artificial Carlsbad Salt, 335 
iininuuitv, 632 
Asafetida, 505 
Aschheim-Zondek test, 405 
Ascorbic acid. 559 
Aspidiuin, 364 
Aspirin, 414 
Aspriodine, 414 
Assay, bioloj^ical, 13 
Asthma Powder, 78 
Astrinj^ent jiarj^lc, 42 
Ix)cal, 276 
Vegetable, 356 
Atebrin, 444 
Atophan, 573 
Atoxyl, 473, 490 
Atropina, 227 

Aurantii Cortex Kecens, 320 
Siccatus, 320 


Auri et Sodii Chlor., 128 
Sodii thiosulphas, 128 
Avertiii, 197 

Azadirachta Indica, 673 
H 


Babchi^ 670 
Bacteriophage, 634 
Bakas, 664 
Balnea, 37 
Balsams, 6 

Balsam, Analgesic, 419 
Friar’s, 420 
of Copaiba. 386 
of Peru, 499 
of Tolu, 499 
Banisterine, 238 
Barbital, 199 
Barbitalum Solubile, 200 
Barbitonum, 199 
Barii Chloridum, 102 
Sulphas, 102 
Bari Sanf, 511 
Barium meal, 102 
Sulphide. 103 
Baryta Sulphurata, 103 
Basal narcosis, 161 
Bases. 5 

Basham’s Mixture, 598 
Basilicon Ointment, 497 
Bassorin, 8 
Paste, 622 
Bath, 37 
Air, 40 
Cold, 37 
Hot, 39 
Medicated, 39 
Mineral water, 40 
Xauheim. 39, 293 
Kussian, 40 
Temperature of, 40 
Turkish, 40 
Vapour, 40 
Bayer 205, 490 
H. C. G. Vaccine, 656 
Beer Yeast, 564 
Beeswax, white, 627 
yellow, 627 
Behe Fructus, 665 
Hclati Kumrar bij^ 672 
Belladonme F'olia, 226 
Radix, 226 
Benzaconine, 273 
Bcnzaldehyde Green, 545 
Benzamine Lactate, 244 
Benzocainc. 243, 251 
Beiizoinum, 419 
Benzonaphthol, 540 
Benzosol, 310 
Benzyl Benzoate, 420 
Berber is, 667 


45 
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Berberine Carb., 666 
Betaeucaine Hydrochlor., 243 
Beta-naphthoK 539 
Benzoate, 540 
Salicylate, 540 
Betel, 669 
Betol, 540 
Bheranda tel, 339 
Bhang, 185 

Biborate of Sodium, 547 
Bile, Secretion of, 355 
Biniodide of Mercury, 445 
Biological assay, 13 
B.I.RP., 459 
Biranga, 672 
Bismarsen, 460 
Bismogenol, 460 

Bismuth, Preparations of, 459-460 
Stovarsol, 473 
Bistovol, 473 
Bitters, Vegetable, 317 
Bitter Apple, 350 
Orange Peel, 320 
Black Draught, 346 
Haw, 407 
Wash, 447 
Blaud s Pill, 597 
Bleaching Powder, 525 ^ 

Bliss’s Cure. 78 
Blistering Liquid, 612 
Plaster, 612 
Blisters, 689 

spreading of, 689 
Blo(^, drugs acting on, 588 
Coagulation of, 591 
injection of, 590 
Reaction of, 590 
Toxicology of, 593 

Blood-pressure, Drugs raising, 275,277 
lowering, 276, 285 
Blood-vessels, action on, 273 
Blue Mass, 445 
Ointment, 445 
Pill, 445 


Stone and Vitriol, 123 
Body-weig|it, 49 
Bcerhaavia diffusa, 666 
Bol, Sola, 497 
Bolus, 40 
Bone-marrow, 588 
Borax, 547 
honey, 547 
Boric Acid, 546-^ 
Borocaine, 244 
Boro-glyceride, 547 > 

iBottles, dispensing, 676 
graduations of, 676 
&bclon,675 
; . Bougies, 690 . 

JPref^raiion of, 691 
drugs, 691 
drug^ acting on, 135 


Bran Bath, 39 
Brandy, 137 

Brass Founder’s Ague, 123 
Brilliant Green, 545 
Brodic’s Gout Pill, 445 
Brometone, 186 
Bromides, 186 
Bromidia, 186 
Bromofonn, 186 
Hrornol, 533 
Bromural, 201 

Bronchial antispasinodics, 3U6 
.Secretion, action on, 296 
Sedatives, 308 
Broom tops. 383 
Brown Mixture, 621 
Bruising, 9 
Kiicco, 389 
Buchii. 389 
Bulbocapnine, 238 
Burgundy. 137 
Burnett’s Fluid, 121 
Buteie Semina, 671 
Butyl-Ciiloral Hvdras 190 
Butyn, 244 

C 

Cacao Butter, 630 
Cacliets, 40 
Cacodylates. 472 
Cacodyliacol. 472 
Calfeina, 375 
Chloral, 376 
Citras, 376 
et Sodii benzoas, 375 
et Sodii salicylas. 376 
Calamina, Pneparata, 122 
Calciferol, 559 
Calcii Aceto-salicylas, 414 
Carbonas, 91 
Chloridum, 92 
et sodii lactas, 93 
Glycerophosphas, 131 
Gluconas, 93 
Hippuras, 420 
Hydroxidiim, 98 
Hvpophosphis, 131 
lodobehenas. 531 
Lactas, 93 
Phosphas, 93 
Calcination, 9 
Calcium. 93 
Diuretin, 380 
Permanganate, 523 
Sulphide. 556 
Calomel, 446 
Cream, 447 
Injection, 447 
Ointment, 447 
Vegetable, 352 
Caloricrescents, 409 
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Oalumba, 318 
Calx Chlorinata, 5^5 
wSulpluirata, 556 
Camphor, 514 

Monobromata. 515 
Canadian Hemp, 270 
Cane Sugar, 565 
Cannabinit* Tannas, 184 
Cannabis Indica, 183 
Cantharidin, 612 
Capillaries, action on, 274 
Caprokol, 385 
Capsici Kructus, 504 
Capsules, 40 
Caraway Fruit, 509 
Carbamide, 382 
Carbar^one, 491 
Carbasa Antiseptica, 40 
Carbo Lij^iii, 329 
Carbolic Acid, 532 
Carbon Dioxide, 293 
Snow 293 
Tetracliloride, 366 
Carbonic acid hath, 39, 293 
gas, 159 

Carbromalum 200 
Cardainonium, 508 
Cardiac depressants, 271 
tonics. 257 
Cardia/ol, 515 
Carditone, 51 5 
Carlsbad Salt. Artiticial. 335 
Water, 335 

Carminatives, 317,507 
Carmine, 631 
Carotene, 558 

Carotid Sinus, 154, 275, 294 
Carron Oil, 98 
Canim, 509 
Caryophvllum, 507 
Cascara Sagrada, 346 
Cassire Pulpa, 339 
Castile Soap, 623 
Castor Oil, 339 
Cataphoresis, 45 
Cataplasinata, 17 
Catechu, 360 

Cathartics, Str Purgatives, 332 
Caustics, 611 
Caustic, Lunar, 117 
Potash, 66 
Toughened, 117 
Cephaline, 591 
Cera Alba, 627 
Klava, 627 
Cerasin, 8 

Cerebral Depressants, 136 
Stimulants, 135 
Cerebrun\» action on, 135 
Cerevtsice Fermentum, 564 
•Chalk, 91 
Mixture, 91 


Chalk, Precipitated, 91 
Champagne, 137 
Channels for administration, 44 
Charas, 185 
Charcoal, 329 
Charta Nitrata, 78 
Chatim, 668 
Chaulmoogra Oil, 549 
Chebulic Myrobalans, 670 
Chelsea Pensioner, 553,570 
Chemical Food, 596 
Chemo'therapeiitic agents, 422 
Chemotherapy, 2 
Chenopodium oil, 368 
Children, Prescription for, 59 
Chillie Paste, 504 
( Jiitui bdiltimcr td, 618 
Chinese White, 122 
Chinosol, 539 
Chiretta. 3l9 

j Chloral Camphoratum, 190 
I P'ormamidc, 194 
Chloralamide. 194 
! Chloralis Hvdras, 190 
rChloralose, 191 
j Chloramine, 525 
i Chlorbuto), 194 
i Chloretone, 194 
! Chloric Kther, 148 
; ('hloride of Lime, 525 
j Chlorinated Lime, 525 
I Chlorine gargle. 76 
I Chlorodynum, 148 
I Cliloroformiiin, 148 
I Aconiti, 271 

I Camphoratum, 148 

j Cholagogues, 355 
Purgatives, 351 
Cholera Vaccine, 652 
Choleval, 117 
Choline. 225 

hydrochloride, 225 
Cholinergic, 216 
Chrisinaline, 624 
Chromium Trioxide, 131 
I Chrvsarobin, 552 
' Chun, 98 

Ciliary muscle, action on, 219 
Cinchona, 425 
Febrifuge, 425 
Cinchonidime Sulphas, 425 
Cinchonime Sulphas, 425 
Cinchophenum. 573 
Cineolc, 500 
Cinnamonium, 511 
Citric Acid, 105 
Citrine Ointment, 445 
Citrophen, 410 
Clove, 507 
Clysters, 41 

Coagulation of Blood, 591 
Coagulen, 591 
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Cocaine, 242 

Hydrochlor., 242 
Coccus, 631 
Cochineal, 631 
Cod-liver Oil, 561 
Codeina, 181 

Codein^e Hydrochlor., 182 
Phosphas, 181 
Sulphas, 182 
Colchici Cormus, 570 
Semen, 571 
Colchicina, 571 
Colchicine Salicylate, 571 
Colchi Sal, 571 
Cold affusion, 38 
Bath, 37 
Douche, 38 
Sponginji, 38 
Coli Vaccine, 653 
Collargoluin, 117 
Collodion, 17, 629 
Ichthammol, 557 
Collodium Belladonn.'e, ^27 
c. lodoformo, 530 
Flexile, 629 
Salicylicum Co., 414 
Stypticum, 630 
Colloid, Amvl, 630 
metals, 112 
Anodyne, 630 
Collunaria, 40 
Collutories, 41 
Collyria, 41 

Collyriiim aluminis, 125 
Colocynthidis Pulpa, 350 
Colophony, 497 
Combination of Drugs, 53 
Explosive, 53 
Poisonous, 53 
Common Salt, 79 
Compound alkaline spray, 547 
Compress, cold, 38 
Condy’s Fluid, 523 
Conessi Bark. 670 
Confections, 17 

Confectio Gnaiaci Co., 553, 570 
Conium, 240 
Conserves, 17 
Contraction of words, 700 
of phrases, 700 
Cbntramine, 553 
Contusion, 9 
Convalescent Sera, 633 
Convulsants, 207 
Copaiba, 386 
Oil, 387 
Resin, 387 * 

Coramine, 159, 197, 515 
Cord, drugs acting on, 207 
Coriander Fruit, 509 
Corn Paint, 414 
Syrup, 566 


Corpus Luteum, 406 
Corrosive Sublimate, 446 
Cortin, 282 
Costus, the, 664 
Cotarnine Chloride, 168 
Cottonseed Oil, 616 
Couch Grass, 673 
Counter-irritants, 61*0 
Cowling’s Rule, 48 
Creams, 41 
Cream, Calomel, 447 
Mercurial, 445 
of magnesia, 99 
of Tartar, 334 
! Creosotal. 310 
; Creosote, 310 
! Carbcmas, 310 

I Draught, 311 

* Cresol, 536 

j Cresvl Hydrate, 536 
i Creta, 91 

i Criwidiiuii, 631 

; Crisalbine. 128 
1 Croton oil. 350 
j Crude drugs, 3 
; Crushed Linseed, 617 
: Crvogenin. 420 
Crystallisation, 9 
CulK'bs, 667 

Ciicurbitie Semina Pr;eparata. 672 
Cumulative action, 50 
Cupri Sulphas, 123 
Cuprum .Mumin.'itum, 123 
: Curd Soap, 623 
' t'urscimi.'mn's Solution. 151 
; Cure. Himrod’s, 78 

• C\clo}dcgic. 219 

D 

Dakin’s Solution, 526 
; Ditldiitii, 511 
; Ihirhahl, 667 

; Deadly Nightshade Leaves, 226 
; Decch'tion. 677 
; Decoctum Belie. 665 
‘ Agn>pyri, 673 
i Decoloration, 9 
' Dehydrated Ethanol, 136 
j Deliriants, 135 
j Demulcents, 614 
i Demulcent gargle, 42 
j Dentifrices, 312 
j Deodorants, 520 
; Depilatories, 610 
j Derivatives. 612 
i Dermatol, 460 

j Desiccated Parathyroid Gland,'580 
Stomach, 596 
Thyroid, 576 
Desensitisation, 657 
Despuination, 9 
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Detoxiccatcd Vaccine, 633, 649 

Dextrose, 566 

Dhania^h^^ 

Dliufii htuka, 504 

Di-acetyl Morphine Hydroch., 183 
Tannin, 357 

Diachylon Ointment, 114 
Plaster, 114 . 

Dial, 201 
Dialysis, 9 

Diainoi'plnne Hydrochlor., 183 
Diaphoretics, 609 
Diaplyte Vaccine, 650 
Diastase, 325 
Dichloramina, 525 
Dicodide, 182 
Diethyl ine diamine. 385 
Diethyl Barbituric Acid, 199 
Malonvl-iirea, 199 
Diii.den, 258 
Dii^aliic Acid, 357 
Di}.iestion, 9 

I)ij»estive Ferments, 321 
Di^iipuratum, 258 
Di^ilalin, 258 
Digitalis, assay of, 14 
Folium, 257 
I’ulyerata, 258 
Di^iitoxin, 258 
Dilaudide. 170 
Dill Fruit. 509 

Diluted Hydroj^en Csatiide, 327 
Dimethyl ketone, 546 
X.mthine, 380 
Dimol, 539 
Dionin, 170 
Diosma. 389 

Diphtheria Antitoxin, 638 
Assay of, 14 
Prophylactic, 638 
Dipiopyl Barbituric Acid. 200 
Direct action, 60 
Directions to patient, 58 
Disinfectants, 520 
Di-sodium HydroLjen l^hos- 

phaie, 335 
methylarsonate, 472 
Dispensin;^, 675 

jjfeneral directions for, 675 
Dissolution, law of, 135 
Distilled Water, 373 
Dita Bark, 668 
Diuretics, 371, 373 
classihcation of, 371 
Diuretin, 380 

Donovan’s Solution, 445,465 
Dorniigene, 201 
Dormiol, 190 
Dosaj^e, 47 

circumstances affectinjj, 48-50 
Dose, adult, 48 
calculation of, 48 


Dose, maximum, 48 
minimum, 48 
Dover’s Powder, 168, 298 
Draught, 42 
Dried milk, 566 
Drops, 42 

Drugs, administration of. 44 
collection of. 3 
combination of, 53 
composition of, 4 
crude, 3 
how act, 60 
impurities of, 8 
source of, 3 

! Dry Extract of Liver, 593 
i DmUitahish, 271 
I Duotal, 310 
i Dupuytren's Pills, 456 
I Dysentery Vaccine, 653 


: Laston’s Sv .ip, 208, 427, 596 
i Kebolics, 3P. 

Kffervescents. Granular, 18 
! 508 

i Kkeosacchara. 41 
; Fvlectuaries, 17 
‘ Elegant prescriptions. 57 
Eleoptene. 7 
Klixiria, 18 

, Elixir Diainorphime et 

Pini Co,, 183 
Terpini c. Apomor- 

' phina, 183 

Epliedrinie Hydrochlor., *^‘83 
of Vitriol, 108 
; Ovo Le. ithini, 569 
I Papaini. 324 
Paregoric, 168 

' Viburni et Hydrastis, 407 
i Elutriation, 9 
: Embeba. 672 
i Kmbrt)cations, 24 
! Emetics, 325 
j Emetine Hydrochlor., 298 
I BismiUb-iodide, 298 

; Period ide, 298 

i Emmenagogues, 391 
I Emollients, 614 
j Einplastra, 18 

i Emplastruin Hell ad. Fluidum, 227 
Pluinbi Oleatis, 114 
i Einpyreuinatic oils, 7 
i Emuigents. 678 
! Emulsifying agents, 679 
Eiiiulsio lodoformi, 530 
Olei Morrliuie, 561 
Olei Morrhua' c. Hypemh., 561 
Parafiini et Kaolini, 12? 
Emulsions, 678 

Compounding of, 678 
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Emulsions of fecial druj^s, 680 
Enema opii, 179 
Enemata, enemas, 4L 
Enepidermic, 45 
Enter ic-coating, 688 
Enteroclysis. 41 
Entodon, 528 

Ephedrine Hydrochloride, 282 
Ephetonin, 285 
Epidermic medication. 45 
Epinephrine, 277 
Epsom salts, 100 
Erganiine, 393. 394 
Ergometrine, 396 
Ergosterol, Irradiated, 560 
Ergota, 392 

Prjcparatii, 393 
Ergotism, 397 
Ergotoxine, 393 

Ethancsulphonate, 893 
Erythrol Tetranilrate, 288 
Erythrotylis Tetranitras Dil., 288 
Eschdrotics, 611 
Eserine Salicylas, 222 
Essence of Ginger, 514 
Essential oils, 7, 27 
Ether, 150 
Chloric, 148 
Ethylic, 150 
Nitrous, spirit of, 290 
Soap, 623 
Sulphuric, 150 
Ethocaine Borate, 244 
Hydrochlor., 243 
Ethyl Aminobenzoate. 243 
Carbamate, 206 
Chaulmoograte, 550 
Chloride, 164 

Esters of hydnocarpus oil, 549 
Hydrocupreinc, 442 
Morphine hydrochlor,, 170 
Oxide, 150 
Ethylene, 162 
Ethylic Ether, 150 
Ethylsulphonal, 198 
Eucaine, 243 

Hydrochloride, 243 
Lactate, 244 
Eucalyptol, 500 
Eucalyptus Oil, 500 
Eukodal, 170 
Euonymt Cortex, 353 
Euonymiii, 354 
’ Eupad, 525 
El^hthalmlne, 227 
Eti|>hyllin. 380 
Euquinine, 427 
E^resbl, 536 
EisoL 625 ^ 

332 

; Civilian, 201 ^ 

. ; ' Sodium. 201, 206 


Exalgin, 409 
Excipient for pills, 684 
Exhilaraiits, 136 
Expectorants, 296 
Explosive combinations, 53 
Expressed oils, 27 
Expression, 10 
Exsiccated Sod. Carb., 68 
Extracts, 18 
Dry, 20 
Ethereal, 20 
Goulard, 114 
Liquid, 19 
of laver. 593 
I of ox-bile. 356 

i Pituitary, 399 

i Soft. 19 

; Exiractiim .Agropyri Liq., 673 
t Hel;e Liq., 665 

: Helladonn.e viricle, 227 

> Herheridis. 667 

; Cannabis, 184 

I Euonymi. 354 

i Kellis Bovini, 356 

j Cirindelia liq, 308 

; Hepatis Liq,. 591 

I Sic.. 593 

: Hydrastis, Liq., 398 

I Iridis, 353 

I Kurchi Liq., 671 

i Malti. 324 

j Picrorliiz.'e Liq.. 668 

Pituitarii Liq., 399 
Punarnav.e Liq., 666 
vSuprarenali Corticis, 282 
Viburni laq.. 407 
j Eye, action on. 217 
ointment^;. 26 
, Eye-discs, 23 

F 

F;ex Medicinalis, 564 
i Fats, 6 
! Fittkfiri, 125 
• Febrifuges. 408 
i Felamine. 385 

I Fel Bovimun Purificalum. 356 
! P'elton’s Serum, 644 
I Fennel 511 
I Fcrri .Arsena<, 465 
I Cacoilylas, 472 

et potassii tart., 599 
Glvcerophosph., 131 
Hydroxidiiin c. Magnesii 
Oxido, 59J> 

locliduin, 598 
Lactas, 599 
Salicylas, 414 
FerrierV Snuff, 459 
Ferropyrin, 410 
Ferro-Somatose, 566 
Ferrum, 596 
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Ferrum, Preparations of, 596-599 

Ferry’s Antitoxic Serum, 643 

Filix-Mas, 364 

Filtration, 694 

Fixed oils, 6, 'll 

Flax Seeds, 617 

Flexible Collodion, 629 

Flowers of Sulphur. 553 

Fluid Maj^nesia, 100 

Fluorescciiium Solubile, 544 

Fteniculum, 511 

Folliculin. 405 

Foineiita. 41 

Foot Hath, 39 

Formaldehyde, 545 

Formamol, 385 

Formin, 384 

Fonnol. 545 

Forinolised Vaccine, 650 
Fourneau. 490 
Fowlet’s Solution, 465 
Freezing Mixture, 38 
Friar’s Balsam, 420 
Fructose, 568 
Fuadin, 488 
Fumigation, 42, 456 
Fusion, 10 

(J 

Gach uuuich, 504 
Galaciosiomies 391 
(Jainbir, 360 

(itniii, 621 
(itiiijii, 183 

Gardenal, 200 
Gar^arisma aluminis, 125 
Chlori, 76 
Garjiarismaia, 42 
Garrod’s I^ozentjes, 553 
Gas-jian^reiie Antitoxin, 641 
assay of, 15 

Gas. Carbon Dioxide, 293 
Laui4hiii^. 163 
Nitrous Oxide, 163 
Oleliaiit, 162 
Ox\ jieii. 294 
Gaster Sicca, 596 
Gastric juice, action on, 315 

functions of, 314 
Movement, action on. 317 
sedatives, 317 
Gavano, 298 
Gelanthum. 622 
Gelatin. 568 
coating, 687 
paste, 21 
Gelatinum. 21 

Zinci, 21, 122, 568 
Gelsemium, 240 
General anaesthetics, 145 
Gentlal orn^ans, drugs acting on, 390 


Gentian, 319 
Violet. 545 
Germanin, 490 
Gin, 137 
Gingelli Oil, 616 
Ginger, 514 
Glacicil acetic acid, 104 
Glauber’s Salt. 335 
Glonoin Oil, 288 
Glucanth. 685 
Glucochloral, 191 
Glucose. 566 

Saline Solution, 79 
Glucosides, 5 
Glusidum solubile, 631 
Glutoid coating, 688 
Glycaphorm. 183 
(ilycerins. 21 
(jlyceriiumi, 618 
c. aqiire ros^e, 619 
Papaini, 324 
Pepsini, 322 
Plumbi Subacetatis, 117 
Glycerole of Heroin, 183 
Glycerophosphates, 131 
Glycosides. 5 
j Glycyrrhizie Radix, 620 
Glvmol. 624 
Gold, 128 
Golden Seal, 398 
Gonococcus Vaccine, 653 
Goodeve's Mixture, 100 
Gossypia Antiseptica. 42 
Goulard’s Extract. 114 
I Lotion. 114 

Water, 114 
Grain, division of, 677 
Granulation. 10 
Grape Sugar, 566 
Green Iodide of Mercury, 445 
Mountain Cure, 78 
j Soap, 623 

Gregory’s Powder. 344 
Grey Oil, 445 
Powder, 445 
Griffith’s Mixture. 598 
Grindelia. 308 
Ground Nut Oil, 618 
j Guaiiicamphol, 310 
; Guaiaci Resina, 570 
; Guaiacol, 309 
I Benzoas, 316 

Cacodylas, 472 
i Camphorate, 310 

! Cinnamatc, 310 

j Guanidine, 585 
I Guaranine, 375 
j Guinea Pepper, 504 
i Gums, 8 
j Gum Acacia, 621 
: Benjamin, 419 

1 resins, 8 
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Guttae. 42 

Physostigminjij c. 

Cocaina, 222 
Pilocarpinae, 219 
Guy’s Pill, 258, 345 
Gvnocardia Oil, 549 

H 

Habit, 49 
Haematinics, 588 
Haemostatics, 276 
Hair, action on, 610 
Halibut-liver oil, 564 
Hamamelis, 361 
Hard Paraffin, 624 
Soap, 625 
Harituki, 670 
Harinine, 238 
Hashish, 185 
Haustus, 42 

Heart, drugs acting on, 253 
Heart-rate, drugs altering, 256 
Heavy Magnesia, 99 
Magnesium Garb., 99 
Metals, 111 

Hebra’s Ointment, 114 
Helcosol, 460 
Helmitol, 385 
Hemlock Leaves, 240 
Hemp, Canadian, 270 
Indian, 183 
Henbane Leaves, 236 
Heroin Hydrochlor., 183 
Herxheimer reaction, 476 
Hexamethylenetetramine, 384 
Hexamine, 384 

Glycocholate, 385 
Hexyl-Resorcinol, 369, 385 
Himrod’s Cure, 78 
Hing, 505 
Hippo. 297 
Htrakas, 597 
Histamine, 316, 394 
Hoffmann’s Anodyne, 150 
Homatropinae Hydro- 
bromidum, 227, 236 
Honey, Purified, 620 
table of, 26 
Hormonal, 334, 588 
Horse Serum, Normal, 615 
Hot Bath, 39 
Compress, 42 
Douche, 

Poultices, 39 
Sponging, 39 

Human milk, artificial, 565 
Hutchinson’s pill, 168, 445 
Hydnocarpus Oil, 549 
Hydrargyri diloridum mite, 446 
Hym^gyrum, 444 

Preparations of , 444-448 


Hydrastin, 399 

Hydrastina; Hydrochlor., 399 
Hydrastis. 398 
Hydrobromic Acid, 186 
Hydrochloric Acid, 106 
Hydrogen-ion concentration, 64 
Hydrogen lactate, llO 
Oleate, 626 

Peroxide Solution, 522 
Hydropiiobia, treatment of. 

Sw Antirabic Vaccine, 652 
Hyosciiue Hydmbrom., 237 
Hyosevamus, 23^ 

Hypertonic Saline Solution, 83 
Hypnotics, 164 
Hvpodennoclysis, 46 

I 

Iatr<')leptic medication. 45 
Ichtlialbin, 557 
IclUhaininol, 556 
Collodion, 557 
Supposittiries, 557 
Ichtinol, 556 
Idiosyncrasy, 49 
Immunity, Acquired, 632 
Active. 632 
Artificial. 632 
Local. 633 
Natural, 632 
Passive, 633 
IiTununogLMis, 650 
Imperial Drink, 334 
luce’s precautions, 685 
Incineration. 9 
Incoinpatibilitv, 51 
Chemical, 51 
Pliysical, 51 
Physiological, 52 
Indian Azadirach, 673 
Hemp, 183 
Podophyllum. 352 
Indicarminum, 543 
Indigo-carmine, 543 
Indirect action, 60 
Indrahartiiti, 350 
Infiltration aiuesthesia, 249 
Infusion, 22, 677 
Concentrated, 22 
Fresh. 22 

Infusum Alstoniie, 668 
Azadirachtie, 674 
Chiratie, 319 
Kurchi, 671 
InVialatio lodi Co., 310 
Injections, 23 
Intracardiac, 47 
Intradermal, 46 
Intramuscular, 46 
intraspinal, 47 
Intraventricular, 47 
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Injections, Intravenous, 46 
Kectal, 41, 46 
Subcutaneous, 44 
table of, 23 
Tnjectio Bismutbi, 459 
Salicvlatis, 459 
Cainph. jetlierea, 151 
H ypodermica, 51 5 
Curane H vpoder., 240 
Kerri et arson i, 599 
Hvdrar^. Fort., 445 
Novocainie et Adrenaliui. 243 
Sodii Chloridi et Acacia-, 79, 621 
Salicylatis, 414 

Thiosinamin et Sod. Salicyl., 503 
Trypsini Co., 323 
Inoculation, 46 

Insufilatio Bismutbi et Morphina, 459 
Menthol et Cocaince, 518 
Insufllations, 42 
Insulin, 581 
assav of, 14 

Intestinal Antiseptics, 331 
Intestines, action on, 329 
Intracardiac injection, 47 
Intracntaneous injection, 46 
Intraderinal administration, 46 
Intramuscular injection, 46 
Intra-ocular tension, action on, 219 
Intraspinal aiuesthesia, 242, 248 
injection, 458 
Intravenous injection, 46 
Intraventricular injection. 47 
Inunction. 45, 456 
Iodine, 527 

Iodised Khcnol, 529, 533 
lodo-caffeine, 376 
lodo-Kay, 348, 627 
Iodoform, 530 
Varnish, 530 
lodol, 531 

lodophthaleiiuim, 627 
lodo-theohromin, 380 
lonie medication, 45 
Theory, 62 
Ipec.icnanha, 297 
Ipoimea. 348 
Iridin, 353 
Iris,»MCtion on, 217 
Iron, 596 

andr^irsenic injection. 599 
Irradiated Er^osterol, 560 
Irritants, 610 
Ispaghufei, 672 


J 


Jaipalcr tel, 350 
Jtiiphal, 512 
Jalap, 349 

Pulverata, 349 
Jasthimadhu, 620 


Jira, 509 
Jowitner tel, 669 
Jujubes, 42 
Juniper Tar Oil, 500 


K 


Ktihab chiiii, 667 
Kaladana, 666 
Hesin, 666 

Kiiiualti tictiihtir khosn, 320 
Kaolin. 127 

excipient, 685 
Mass, 127 
poultice, 17, 127 
■ Kttrpu}\ 514 
I KiitbisU, 271 
i Kath, 360 
i Katki. 668 
; Kaynpitii ke tel, 502 
! Keletie, 164 
j Kephir, 566 
! Keratin Coating. 688 
! Kerocaine, 243 
j A7/ur/, 91 
KUayer. 360 

Kidnevs, action on, 369 
' Koji, 325 
I Koumiss, 565 
1 Kramcria, 360 
! Kryofm, 410 
i Kucliilii, 207 
! Kurchi Cortex, 670 
' Kurcliibiue, 671 
1 Hisniiith Iodide. 671 

i KTit, 664 


507 

Lacarnol, 587 
Lactic acid. 110 
Lactolan, 657 
Lactose, 565 
Lactumin, 657 
Lievulose, 568 
Lam el lie, 23 
Lanolin, 626 
Lapis Divinus, 123 
Lard, 626 
Lassar’s Paste, 122 
Laudanum, 168 
Laughing gas, 163 
Lavaiuluhe Oleum, 512 
Lavements 41 
Law of Dissolution, 135 
Laxatives, 338 
Lead Acetate, 113 
amblyopia, 116 
encephalopathy, 116 
Sugar of. 113 
Tetra-ethyL 116 
Lecithin, 569 
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Leeches, 376 
Leiter’s Coil, 38 
Lemon Peel, 510 
Lemonade Purgative, 100 
I^evigation, 10 
Light Magnesia, 99 
Lime, Slaked, 98 
Water, 98 

Limonis Cortex, 510 
Linctus, I^incture, 43 

Apomorph, c. Codeina, 303 
Codeinaj, 182 

Dianiorphina’ c. Ipecac.. 183 
Ipecac., 298 
Morphina;, 169 
Pini, Terpin et Heroin, 496 
Linimenta, Liniments, 24 
table of, 24 

Linimentum A conit i Co., 271 
Calcis, 615 
Camphorre Co., 515 
Exsiccans, 622 
lodi, 527 

MethvI Salicylatis, 419 
Sinapis. 503 
Linseed Meal, 617 
Oil, 617 
Tea, 617 
Linum. 617 

Contusum, 617 
Lipins, 7 
Lipiodol, 629 
Lipoids, 7 
Lipo Vaccine, 633 
Liquefaction, 10 
Liquid Glucose, 566 
Paraffin, 624 
Petrolatum, 624 
Liquores, liquors, 24 
table of, 24-25 

Liquor Acidi Hypochlorosi, Co., 525 
Ammouii Acetatis Dil., 90 
Fort., 90 
Citratis, 90 
Ammonise Fort., 85 
Dil., 85 
Antisepticus, 519 
Auri et Arsenii Brom., 128 
Bismuthi et aininonii citras, 460 
Bromidi Co., 186 
Calcii Hydroxidi, 98 
Carbonis Detergciis, 538 
Chlori, 525 

Dextrosi et Sod. Cliloridi, 79 
Epinephrini Hydrocblor., 277 
Ergosterolis Irradiati. 560 
Euonymini et Iridini, 354 
Ferri et Ammon. Acet., 598 
Hypoph, 599 
Pormaldehydi, 545 
Glycerylis Trinitratis, 288 
Hydrogenii Peroxidi, 522 


Liquor lodi Co., 528 
Decolor, 528 
Fort., 527 
Mitis. 527 
Simplex, 528 

Magnesii Bicarbonatis, 100 
Citrati.s, 100 
Opii Sedativns, 168 
Pancreatis, 323 
Pancrcatmi, 323 
Pepticus, 321 
Phosphori Co., 131 
Pituitarii, 399 
PI limb i Sub. Fort,, 114 
! Potassii Hydroxidi, 67 

I Pcimang., 523 

j Kinger, 79 

j Pingcr-Locke, 79 

! Santa! i Co., 388 

Saponis lethereus, 623 
Sod;e Chloricli Pliys., 79 

Chlorinatjc Chirnrgicalis, 526> 
Sodii Fthvlatis, 84 
Thymol C*)., 519 
Liquorice, 620 
Listerine, 519 
1 Litharge, 114 
I Plaster. 114 

j Lithii carbouas, 90 
j Citras, 91 

I Lithontriptics, Biliary, 355 
; Urinary. 373 

*! Liver, action on, 354 
Extract of. 593 
of Suiplnir, 555 
Li.xiviation. 10 
I.obdn, 419 
Lobelia. 306 
Local action, 60 
aiuesthetics, 241 
anodynes, 242 
Immunitv, 633 
Loch, 43 
Lohti, 596 

I.oretin, 491 4 

Lotiones. lotions, 26 5 

Lotio Ammonii Cliloridi, 89 
Calamin.'e, 122 
Calcis Sulphiirati, 556 
Evaporans, 89 
Picis Carb. et Plumbi, 114 
Lozenges, 35 
Luargol, 472 
Lugol’s Solution, 528 
Luminal, 200, 205 
Sodium, 200 
Lunar Caustic, 117 
Ly,sol, 536 

M 

Maceration, 10, 692 
Mocker tcl^ 561 
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Magnesia, preparations of, 99-102 
Magnesii Perhydrol, 522 
Peroxidiim. 522 
Sulphas, 100 

Magnesium Sulphate, Paste, 101 

Makhal phal, 350 

Malachite Green, 545 

Male Fern, 364 

Malonurea, 199 

Malophen, 385 

Mammary glands, the, 406 

action on, 391 
Mandl’s Paint, 528 
Manganese Butyrate, 523 
Manna, 339 
Margosa Bark. 673 
Margos ic Acid, 674 
Marmite, 564 
Marrubin. 588 
Mnshhiii, 617 
Mass, Blue, 445 
Vallet’s 597 
Massa Ferri Carb,, 597 
Hydrargyri, 445 
Massie, Masses, 43 
Materia Medica Proper, 1 
Matkalivcr tcL 618 
Measures, 11 

English domestic, 55 
in prescripti<.»n, 54 
Indian domestic, 55 
Medicated Baths, 39 
Medinal, 200 

Melon Pumpkin Seeds. 572 
Mel ]3epuratuin, 620 
Mella, Mellita, 26 
Melting, 10 

Menth.e Piperit*e Oleum. 513 
Menthol, 518 
Mentludeatc, 518 
Menthvl Valerianate, 518 
Merbapheii, 448 
Mercurial C'reani, 445 
erethismus. 453 
Fumigation, 456 
Mercurialised Serum. 458 
Mercuric tileate, 446 
Mercurochroine. 448 
Mercury, 444 
Mesotan, 419 
Metabolism action on, 574 
Metalloids, 131 
Metals, Colloidal. 112 
Heavy, 111 
Metaphen. 448 
Mclhenamina, 384 
Methyl Acetanilide, 409 
Ditannin, 358 
Morphine, 181 
Salicylas, 419 
Sulphoiial, 198 

Methyl Thiontne Chloride. 542 


Methylated Spirit, 136 
Methylene Blue, .542 
Mexican Scammony, 348 
Migrainine, 376 
Mild Protargin, 118 
Milk, action on, 391 
Artificial Human, 565 
Dried. 566 
of Sulphur, 553 
of 'rh\’roidectomised goat, 586 
Peptonised, 323 
Sterile, injection of, 657 
Sugar. 565 

Minderer’s Solution. 90 
Mineral oils, 6 
Minim, division of, 677 
Mist lira Alba, 100 

Bismuthi Co. c. Pepsino. 321 
ct Morphinre, 321 
Cretie. 91 
Co.. 91^ 

Diureiica. 73 
Ferri Co., 598 
(ilvcyrrh. Co., 621 
Guaiaci, 570 
Mitha ktiiluka hij, 672 
Mixed Vaccine, 633 
Mixtures. 26 
Mixture, Basham's. 598 
Brown. 621 
Chalk, 91 

I compounding of, 678 

j Grift'ith's. 598 

I of special drugs, 680 

i Polassii Acetatis Co.. 73 

I Ked, 100 

I Moebius’s Serum. 586 
! Mollinuni, 43 
! Mom. 627 
I Monk’s Hood. 271 
Moogrol. 550 
Moranvl. 490 
Morphina. 170 
I preparations. 169-170 

! Morrluue Oleum. 561 
1 Mouth, drugs acting on. 312 
I Washes, 312 

■ Mucilagines, Mucilages, 26 
Minira siiiifi 114 
Muriatic Acid, 106 
Miisobor. 341 
Muscarine, 219 
Muscle extract. 587 
Mustard, oil of, 503 
Mulhanol, 460 
Mutton Suet. 626 
Mydriatics, 218 
Mvocrisin. 128 
Myotics, 218 ^ 

Myristica, 512 
Myrobalanum. 670 
Myrrha, 497 
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Naphthalol, 540 
Naphthol, 539 
Narcotics, 145, 167 
Narcotina, 168, 178 
Nauheim kath, 39, 293 
Nebulre, 43 

Nebula Adrenalini Arom., 277 
et Cocaina, 277 
et Ephedrini, 283 
Alkalina Co., 547 
Cocaiiire Co., 518 
• Eucalyptolis Co , 500 

Mentholis et Thymol Co., 518 
Needle bath, 38 
Neem Bark, 673 
Bath, 39 

Nembutal, 201, 205 
Neoarsphenamina, 471 
assay of, 13 
Neosalvarsan, 471 
Neosilver Salvarsan, 472 
Neostibosan. 485 
Neotrepol, 460 
Nepenthe, 168 
Neptal, 448 
Nerve blockinjj, 245 
Nerve-endings, Drugs acting on, 215 
Nervous system. Drugs acting on, 134 
Neutral principle, 5 
New Cacodyle, 472 
Urotropine, 385 
Niemever’s pill, 445 
Nirvanol, 200 
Nishedul, 88 
Nitre, purified, 77 
Nitric Acid, 106 
Nitritoid reaction, 476 
Nitrogenii Monoxiduni, 163 
Nitroglycerin, 288 
— Nitrous oxide, 163 
Nobel’s Blasting Oil, 288 
Normal Saline Solution, 79 
Serum, 645 
Novarsenobenzol, 471 
Novasurol, 448 
Novocaine, 243 
Nuclein, 564 
Nucleol, 564 
Nupercaine, 252 
Nutmeg, 512 
Nut-oil, 618 
Nux Vomica, 207 
Pulverata, 208 


O 


Oculenta, 26 
<E3trin, 405 

Oil* American Worinseed, 368 
Eniyreumatic, 7 


Oil, Essential, 7, 27 
Fi.xed, 6, 27 
Grey, 445 

i Halibut-liver, 564 
Gvnocarclia, 549 
Mineral, 6 
of Dill, 510 
of Juniper Tar, 500 
of Nutmeg. 512 
of Peppermint, 513 
of Pine, 496 
of Sandal W'ood, 388 
of Siberian Fir, 496 
of Theobroma. 630 
of Wintergreen, 419 
I Ptvehotis, 669 

I Volatile, 7, 27. 491 

I Ointment, Basilicon, 497 
Blue, 445 
Calomel. 447 
c:ilrine, 445 
Compounding of. 692 
Diaclivlon. 114 
Hebra’s 114 
Prophylactic, 447 
j Scoit's 445 

White Precipitate, 447 
i Wilkinson's 553 

j Ointments, 36, 692 
: Old Tuberculin, 654 
, Olea, Oils, 6, 27 
Olcata, 27 

i Oleatum Hydrargyrum, 446 
. Olefiant gas. 162 
. Oleic-.Acid. 626 
' Oleo-resins, 8 
! Oleoresina .\spidii, 365 



' Amygdal.e, 616 

' Anethi, 510 

Anisi. 510 
Araclns, 618 
Cadinum, 500 
Cajuputi, 502 
i Cari, 509 

I Caryt)phyni, 507 

j Cassi:e, 511 

! Chaiilmoogr:e, 549 

Chenopoclii, 368 
Cinereiun. 445 
Cinnamomi, 511 
Copaib.e, 387 
Coriaiulri, 509 
Crotonis, 350 
Cubebie, 667 
Dcelin?e, 624 
Eucalypti, 500 
Gossypii Scm., 616 
Hyduocarpi. 549 

45lhylicum, 549 
I Jecoris Aselli, 561 
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Oleum Juniperis, 383 
Lavandulie, 512 
Linionis, 510 
Lini, 617 

Menth.'e Piperitru, 513 
Morrlnue, 561 
Mvristicje, 512 
01iv:e. 614 
Kicini, 339 
Kosmariiii, 502 
Santali, 388 

Australiensis, 388 
Sesaini, 616 
Sinapis Volatile, 503 
Terebinthiiue. 493 
Tlieobroniatis, 630 
Ti^lii, 350 
Olve oil, 614 

Soap, 623 
Oinnopon, 169 
Omuni Water. 670 
Opaciii, 627 
Opimn, 167 

Piilveratuin, 168 
Opodeldoc, 43, 623 
Optochin Hydrochloride, 442 
Oranj^e I*eei. 320 
Orcbidifi, 407 
Orizaba Jalap-root, 348 
Oriz.uiin, 559 
Orphol, 460 
Orsauliiie, 490 
Orlhocaine, 243, 252 
Orthoform, 243 
0^telm, 561 
Oiirari, 239 
Ovary, the, 405 
Ovo-lecitliin, 569 
Ox-bilc, 356 
Oxv^^en. 294 
Oxvinel. 104, 620 
Oxyquinoline sulph., 539 
Oxytocics, 391 
O/one paper, 78 

P 

Paints, 43 
Pdlash bif\ 671 
Pale Catechu, 360 
Pan. 669 

Panama Ihirk, 305 
Pancreatin, 323 
Pantopon, 169 
Papaveratum. 169 
Papaverine, 178 
Papaverine Sulphate, 170 
Papain, 324 
Papayar ata. 324 
Paraftinum Durum, 624 
Liquidum, 624 
Molle album, 625 
Flavum, 625 


Paraffin Wax, 624 
Paraform, 546 
Paraforinaldehvdum, 545 
Paraldehyde, 195 
Parasiticides, 520, 551 
ParavSympathetic system, 

! action on, 213, 217 

* Parathormone, 580 
I Parathyroid, 580 
I Paregoric, 168, 515 
I Elixir, 168 

I Paroleine, 624 
I Parrish's Syrup, 596 
I Pasta, Pastes, 28 
I Bismuth i et lodoformi, 459 

Ichthammol. 557 
I Potassie et Calcis, 67 

! Zinci Oxidi Co., 122 

! Paste, Bassorin, 622 
Chillie, 504 
Lassar’s. 122 
Unna’s, 21, 122, 568 
Vienna, 67 
Zinc, 122 

Pastillus, Pastil, 43 
Patient, directions to, 58 
Pea-nut oil, 618 
Pectin. 8 

: Pediculi, action on, 551 
! Pellctierinie Tannas, 365 
Pencils, 43 

; i^entobarbital sodium, 201 
I Pepo, 672 
i Pepper, Guinea, 504 
1 rod, 504 
I Pepsin, 321 
; Peptone, 323 
' Peptonised Milk, 323 
i Peptonising Powder, 323 
Percaine, 252 

I'ercliloride of Mercury, 446 
Percolation, lO, 692 
i Perles, 43 

I PcniKinganatc of Potassium, 523 
i " of Calcium, 523 
j Pernocton, 205 
, Pessaries, 43 
I Petroleum Jelly,625 
i Pertussis Vaccine, 654 
j Phanodorm, 201 
i Pharbitis Seeds, 666 
1 Pharmaceutical processes, 8 
Pharmaev. 1 
Official, 1 

Pharmacodynamics, 1 
Pharmacognosy, 1 
Pharmacology, 1 

Pharmacopceial preparations, 15-37 
Pharmacopoeia, British, 9 
Phenacetinum. 409 
Phnazonum, 410 
Phenetidin Citras, 410 
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Phenobarbital, 200 
Soluble, 200 
Phenobarbitonum, 3C0 
Phenol, 532 
Camphor, 532 
lodisatum. 532 
Iodised, 529 
Hed, 629 

Phenolphthalein, 347 
Phenolsulphonphthaleiu, 629 
Phenvl Acetamide, 410 
Alcohol, 532 
Ethyl Hydantoin, 200 
Salicylate, 540 
Phosphoric Acid 10? 

Phosphorus, 131 
Physiological saline solution, 79 
Phylacogen, 633 
Physostigmin.'e Salicvlas, 222 
Picric acid, 537 
Picrorhiza, 668 
Pigmenta, Pigments, 43 
Pigmentum Acidi Borici, 547 
Chrysarobini, 552 
lodi CO., 528 
Pill, Blaud’s, 597 
Blue, 445 
Brodie’s, 445 
coating. 687 
com|x>unding of, 683 
Dupuytreri’s, 456 
Excipients, 684 
Guy’s, 258, 445 
Hutchinson’s, 168, 445 
of special drugs, 685 
Plummer's, 447 
Silvering, 687 

Pilocarpinae Hydrochlor., 219 
Nitras, 219 

Pilocarpine Hair Lotion, 219 

Pilulae, Pills, 28 

Pitula Cathartic. Co., 447 ' 

Colchid et Hydrarg, Co., 445 
Digitalis Co., 258, 445 
Ferri, 597 

Hydrarg. c. Creta et Opii, 168, 445 
Hydrarg. Chloridi Mitis Co.. 447 
Subchloridi Co., 447 
Ovo-lecithini, 569 
Phosphor i, 131 
Plumbi C. Opio, 113, 168 
Pine, Oil of, 496 
Pine Tar, 538 
Pinol, 496 
Pfperazin, 385 
PItuitaryt anterior, 404 
Extract, 399 
assay of, 14 

Pix Carbonis Praeparata, 538 
Uquida, 538 
Pini, 5^ 

l^soia, fttiiction of* 591 


Plasmochine, 443 
Plasters, 18, 689 
Plaster, Mammary, 690 
Plumbi Acetas, 113 
Monoxidum, 114 
Plummer’s Pill, 447 
Pneumococcus Vaccine, 654 
Podophyllum, 351 
Indiciim, 352 
Resina, 352 
Podophyllin, 352 
Pod Pepper, 504 
l^oison Nut, 207 
Poisonous combination, 53 
P»)isons Act, Indian, 696 
Polyvalent V’accines, 633 
Posology. Circumstances affecting,47-50 
Potassa Caustica, 66 
Sulphurata, 555 
Potassii .\cftas,73 
Bicarbonas, 67 
Hromidum 186 
Carbonas. 67 
Chloras. 75 
Citras, 74 

Guaiacolsulphonas, 310 
Hydroxidum, 66 
Indicium, 480 
Xitras, 77 
Permanganas, 523 
Tartras Acidus, 334 
Potassium, 66 

* antiinonvl tartrate, 484 
! bitartrate, 334 
; Potentiation, 51 
I Potus Imperialis, 334 
i Poultices, 17 
I Powders, 29 
; Precipitated Bismuth, 459 
I Chalk. 91^ 

i Sulphur, 553 

j Prepared Coal Tar, 538 
I Prescribing, art of, 54 
I Prescriptions, directions in, 675 
s dispensing of. 676 

I elegant, 57 

I for children. 59 

I position of, 676 

reading of, 675 
repetition of, 676 
weights and measures in, 54 
writing of, 55 
Primary action, 60 
Proctor’s Paste, 685 
Procaine Hvdrochlor., 243,251 
Proflavine, 545 
Progestin, 405 
Prolan A & B, 404 
Prophylactic ointment, 447 
Proponal, 200 
Prostates, 406 
Protargol, 117 
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Protein Therapy, 656 
Protoiodide of Mercury, 445 
Pruni Vir^inian.'e Cortex, 308 
Prunus Serotina, 308 
Prussic Acid, 327 
Psoralca Coryli folia, 670 
^tychotis Oil, 669 
IHilpinjf, 11 

Pulverala, Pulveres, 29 
Pulvis Barii Sulphatis Co., 102 
Belladonnie, 226 
Hisinuthi Co., 460 
Buteie ScMTi., 671 
Calcis Chlorinata* et 

Acidi Borici, 525 
KlYcrvcscens Co.. 334 
Ipecaciianlue. 297 
Co., 168, 298 
Kaladaiue Co., 666 
Kino Co.. 168 
Loheli:e Co., 78 
Nucis Voniicie, 208 
Opii. 168 

Pancrcatini Co., 323 
Pectoral is, 620 
Pepsini Co.. 322 
Sodii Cliloridi Co., 547 
Puniiliiie, 496 
Puiiarnava, 666 
Pupil, action on. 217 
Purjiatives, 332 
anthracene. 341 
cliolajiotjue, 351 
class! lication of, 334 
drastic, 348 
hypodermic, 334 
saline, 334 
Purj^en, 347 
Purified Borax, 547 
Honey, 620 
Nitre, 77 
Ox Bile, 356 
Pustulants, 611 
Pyramidon. 409 
pyridium, 385 
Pyroxylinum. 629 
Pyocyaneus Vaccine, 653 


Quininae Tannas, 427 
Urethane, 428 
Quinophan, 573 
Quinoxyl, 491 

K 

Rabies, treatment of, 652 
Radiostol. 560 
Radium, 661 
Ix^idon Seeds. 663 
K‘asot. 667 

I Rectified Spirit, 136 
I Red Corpuscles, action on, 589 
Gourd Seeds. 672 
Mercuric Iodide, 445 
Mixture, 100 
Peruvian I^ark, 425 
Reduced Iron, 596 
Refined Sii.iiar. 565 
i Kejiional anresthesia, 245, 250 
1 Remote action, 60 
! Rennet. 322 
I Resin ointment, 685 
! I^esina, 497 
i Guaiaci, 570 
Kaladame. 666 
Podophylli, 352 
Scammonije, 348 
K’esins, 8 

Resorcin Monacetate, 536 
Resorcinol, 536 

Respiratory System, action on. 290 
Reticulo-endothelial System, 422 
Revulsives, 612 

Rhamni Purshiani (’ortex, 346 
Rhatany Root, 360 
Khei Rhizoma, 343 
Rhodallin, 503 

Rhodan Calcium Diuretin, 380 
Rhubarb. 43 
Ringer’s Solution, 79 
Ringer-Locke .solution, 79 
Rivanol, 491 
River Bath, 38 
Rochelle Salt, 334 
Rosmarini Oleum, 502 
Rubefacients, 610 
Russian Bath, 40 


Q 

Quassia, 318 
Quicksilver. 444 
Quillaia. 305 
Quinby, 460 
Quinidimc Sulphas, 440 
Quinine, 428 

Preparations of, 426-28 
Quninse et Urea Hydro- 
chloride. 382 
Bismuth Iodide, 460 
Bisulphas, 427 
et i®thylis Carh,, 427 
Sal acetate, 428 


S 


Saccharated Iron Carb., 597 
Saccharinum Solubile, 631 
Saccharornyces Cerevisife, 564 
Saccharum Lactis. 565 
Purificatum, 565 


Sacred Bark, 346 
Sajodin, 531 
Sal Ammoniac, 88 

Volatile, Spirit of, 88 
Salacetol, 414 
Sal Carolinum Fact., 335 
Salicinum, 415 
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Salicylic Acid, 413 
Saline Purgatives, 334 
Solution, Normal. 79 
Salipyrin, 410 
Salivary Secretion, 313 
Salol, 540 

Varnishing, 688 
Salophen, 414 
Salts, 8 

Salt, Calsbad, 335 
Common, 79 
Epsom, 100 
Glauber’s 335 
of Tartar, 67 
Kochelle, 334 
Seignette’s, 334 
Saltpetre, 77 
Paper, 78 
Salvarsan, 471 
Salvarsanised Serum, 480 
Salve Mulls, 43 
Salyrgan, 448 
Sandal-wood Oil, 388 
Sankhia, Snnko, 465 
Sanocrysin, 128 
Santonin, 363 
Sapo Animalis, 623 
Durus, 623 
Mollis, 633 
Saponimen^a, 43 
Saponins, 5, 680 
Sapotoxins, 5 
Sapta pania, 668 
Sarcolan, 587 
Saussurea I^appa, 664 
Scaling, 10 

Scammoniie Resina, 348 
Scarlet Red, 545 
Schick Control, 638 
Test 'J'oxin, 638 
Scilla, 269 

Sclavo’s Serum for Anthrax, 643 
Scoparium, 383 

Scopolamine Hvdrobromide, 237 
Scott’s Dressings, 445 
Ointment. 445 
Sea bath. 39’ 

Secale Cornutum, 392 
‘ Secondary action, 60 
Sedaspirin, 414 
Sedatives, Bronchial, 308 
gasfric, 317 
uterine, 407 
Seidlitz Powder, 334 
Seignette’s Salt, 334 
Senega, 304 
Sennte Folium, 345 
Kructus, 345 
POdt, 345 

Sensory nerves, action mi, 241 
Sera, so 

, : S22 


Sero-vaccines, 649 
Serpentaria. 319 
Serum, Antidysentericiim, 642 
Antilytic, 645 
Antimeningococcus, 642 
Antipneumococcus. 643 
Antistreptococcic, 644 
Antitctanic. 640 
Antitoxic, 637 
Antivenom, 644 
Convalescent. 633 
Disease, 646 
Felton’s, 644 
Mercurialised. 458 
Moebius’s, 586 
Mode of administration, 637 
Normal, •;645 

of Thyroidectomised Sheep, 586 
Salvarsanised, 480 
Sclavo’s. 643 
i Sickness. 646 

prevention of, 647 
Thyrolytic, 587 
Sesame Oil, 616 
Sevum Pra paratuin. 626 
Sex Glands, 405 
Shadow meal. 102 
I Sherrv. 137 
SUcUai\ 622 

! Shiga’s Anticlysenteric Serum, 642 
543 

Sialagogues. 313 
Siberian Fir, Oil of, 496 
Sifting. 10 

Silverarsphenamin, 472 
j Silver Gelatose. 118 
I Nitrate. 117 

j Salvarsan. 472 

: Skin, action on, 608 
! Skiodaii. 628 
Slaked Lime, 98 
Small Chillies. 504 
Snow, Carbon Dioxide, 293 
Snuff. Ferrier’s, 459 
Soamin, 473. 490 
Soap Bark, 305 
Castile, 623 
Curd. 623 
, El her, 623 

Green, 623 
Hard. 623 
Olive Oil, 623 
Soft. 623 
Soda, 68 

Tart a rata, 334 

Sod.e Clilorinatie I.iquor, 526 

Tartaratie Effervescei is, Pul vis, 334 
Sodii .Arsenas Anhydrosus, 465 
Hen/oas, 420 
Bicarbonas, 67 
Htphosphas. 335 
Boras, 547 
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Sodii Bromidum, 186 
Cacodyias, 472 
Carbonas, 68 

Exsiccatus, 68 
Monohydratiis, 68 
Chaulmoogras, 549 
Chloridiim, 79 
Citras, 74 

et Pot. Tartras, 334 
Glycerophosphas, 131 
Hippuras, 420 
Hydnocarpus, 550 
Hydroxidum, 67 
lodidum, 480 

Maj^. Sulph. Efferves.. 335 
Nitris, 289 

Para-aininophenylarsonas, 473, 490 
Phenolsulphonas, 532 
Phosphas, 335 

Acidus, 335 
Salicylas, 414 
Sulphas, 335 
Sulphocyanas, 84 
Tliiosulphas, 84 
Sodium arnytal, 205 

Antimonyl Tartrate. 485 
Aurothioinolate. 128 
Bi borate, 547 
Caffeine Iodide, 376 
Cholate, 226 

I)ihydroj[»eii Phosph., 335 
Dimelhylarsonate, 472 
Evipan, 201, 206 
Gynocardate, 549 
Indijiotindisulphonate, 543 
Mar^osate, 674 
Morrhuate, 561 
Ehodanate, 84 
Soneryl, 205 
Sulphocarbolate, 532 
Thiocyanate, 84 
Soft Paraffin, 625 
Soap, 623 
Solganal, 130 
Soluble Barbitonc, 200 
Fluorescein, 544 
Phenobarbitone, 200 
Saccharin, 631 
Solution, 24 

Donovan’s, 445, 465 
Fowler’s 465 
Lock’s 79 
Lugol, 528 
Rinj^er’s, 79 
Saturans, 547 
VIeminckx’, 556 
Wright's, 82 
Soinatose, 566 
Sotuialer ata^ 339 
Sor4i, 77 
Soya, 509 
Spanish fly, 612 

46 


Sparteinze Sulphas, 241 
Spinal Amesthesia. 248 
depressants, 207 
stimulants, 207 
Spinocain, 244 
Spirits. 30 

Spirit of Sal Volatile. 88 
of salt, 106 
Rectified, 136 
Spiritus .(45theris. 150 
Co., 150 
Nitrosi. 290 
Capillaris, 536 
Glycerylis Nitratis, 288 
J uni peris, 383 
Mentholis Co., 518 
Methylatus Industrialis, 136 
Resorcinolis, 536 
Spleen, the. 588 
Spogel seeds, 672 
Sprays, 43 
Squiil, 269 
Standardisation, 13 
Staphylococcal Vaccine, 653 
Starch, 622 
Stearoptenes, 7,514 
Steatina, Steatins, 43 
Sterilisation. 694 
Stibamine. Urea, 485 
Stibenyl, 485 
Stibosan, 485 
Sticks, 43 

Stimulants, Cerebral, 135 
Glycogenic, 356 
Respiratory, 292 
Spinal, 207 
Vascular, 276 
Sttx'kholm Tar, 538 
Stock V^iccine, 633,647 
Stomach, action on, 314 
Desiccated, 596 
Stomachics, 316 
Stovaine, 242 
Stovarsol, 473, 491 
Stramonium, 239 
Streptococcal Vaccine, 653 
Strophanthus, 268 
Strophanthiniim, 268 
Strychnina, 208 
Strychnine Cacodykate, 472 
Stupe, Turpentine, 42 
Styles, 43 

Styptic Colloid, 630 
Stypticin, 168 
.Styptics, 276 
Slyracol, 310 
Styrax, 498 

Siibchloride of Mercury, 446 
Sublimation, 11 ^ 

Sublimed Sulphur, - 

Sublingual admini{|™i6n; 44 
Sucrose, 565 % . 
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Sudorilics, 609 
Suet, 696 
Sugar, Cane, 565 
Coating, 687 
of Lead, 113 
of milk, 565 
Re6ned, 565 
Sulfarscnol, 471 
Sulpharsphenamine, 471 
assay of, 13 

Sulphide of Barium, 103 
Sulphocarbolate of Soda, 532 
of Zinc, 122 
Sulphonal, 198 
Sulphonethylmethane, 198 
Sulphonmethane, 198 
Sulphur Priecipitatum, 553 
Sublimatum, 553 
Sulphurated Potash, 555 
Sulphuric acid, 108 
ether, 150 

Sumatra Benzoin, 419 
Sunlight, 659 
Suppositories, 31,690 
Suppositorium Piumbi Co., 113 
Adrenalini; 277 
Suprarenal Cortex, 282 
Suprarenin, 277 
Sweat action on, 609 
Sweet Spirit of Nitre, 290 
Sympathetic System, 

action on, 213 
Synergism, 50 
Synthalin, 585 
SyTian Tragacanth, 621 
Syrupi, Syrups, 32 
Syrup, £aston*s, 208, 427, 596 
Parrish’s, 596 
Syrupus Acaciie, 621 
Adhatodae, 664 
Apomorphinse, 302 
Calcii Hypophosphitis, 131 
Lactophosphatis, 93 
Chloralis, 190 
Ck>deinaephosph., 182 
Otycerophosph. Co., 132 
Hypophosphituin Co., 599 
Ipecacuanha:, 298 
Picis Liquid., 538 
Pini, 496 

T 

T.A.B. Vaccine, 651 
Tabellas, 32 

Glycerylis Trinitratis, 288 
Phenotphthaleini Co., 348 
Trinitrim, 288 
Taka Diastase, 325 
Tattiartndus, 339 
TiailfdC Acid, 357 
Taiitiigen, 357 

Tannin, 5»357 . . 


Tannoform, 358 
Tar, 538 

Coal, Prepared, 538 
Stockholm, 538 
Wood, 538 

Tartar, Cream of, 334 
Emetic, 484 

Tartarated Antimony, 484 
Soda, 334 
Tartaric Acid, 105 
Tasteless Purging Salt, 335 
Quinine, 427 
Teel Oil, 616 
Temperament, 49 
Terebeiumi, 495 
Terminalia Arjuna,673 
Terpini Hydras, 493 
Terpinol, 493 
Tertiary amyl alcohol, 197 
Testicles, The, 407 
Testiculin, 407 
Tetanus Antitoxin, 640 
assay of, 15 

Tetra chlorethylene, 369 

Tetra-chlor phenolphthalein. 348 

Tetra ethyl of lead, 116 

Tetra-iodo-Pyrrol, 531 

Tetronal. 198 

Tvttn, 665 

Thallium, 130 

Thebaine, 178 

Theelin, 406 

Theelol, 406 

Theine, 375 

Theobromatis Oleum, 630 
Theobromina, 380 
Theobromina et Sodii 
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ADDENDUM 1936 

TO THE BEITISH PHAEMACOPCEIA 1932 

ACETARSOIi 

Acetarsol 

Syn.— Acetarsone ; “StovarsoP’. 

Source.-— It is 8-acetylaniino-4-hydroxyphenylarsonic acid. May 
be prepared by the reduction of 3-nitro-4-h^droxyphenylarsonic 
acid and subsequent acetylation of the amino-acid thereby produced. 
Contains 27.0 to 27.4 p.c. As. 

Characters.— A white, crystalline powder. Almost insoluble in 
cold water, moderately soluble in boilinjir water, insoluble in 
alcohol (05 p.c.), and in dilute acids ; soluble in dilute alkalies. 

B.P. Dose.— 1 to 4 grs. or 0.06 to 0.25 grm. 

N.B. For action and uses, see pages 479 and 491. 

TRYPARISAMIDFIH 

Tryparsamide 

Source.— It is sodium X-phenylglycineamide-p-arsonate. May be 
prepared by boiling an aqueous solution of sodium-»-aminophenyl- 
ar.sonato with chloracetamide, converting the resulting N-phenyl- 
glycineamide-p-arsonic acid into its sodium salt, and crystallising 
from dilute alcohol. Contains 25.1 to 25.5 p.c. of As in organic 
combination. 

Characters. — A colourless, crystalline powder ; odourless. Freely 
.soluble in water ; insoluble, or only slightly soluble in alcohol (95 p.c.), 
in ether, in chloroform, and in benzene. 

Storage.— It should be kept in a small well-closed container, 
protected from light, and stored in a cool place. 

B.P. Dose.— 15 to 30 grs. or 1 to 2 grms., bij stihcutaueous^ 
intramuscular or intravenous injection, 

N.B. For action and uses, see pages 47S and 490. 

ACmiTR ASCORBiriJAI 

Ascorbic Acid 

Syn.— Vitamin C. 

Source.— It is the enolic form of 3-keto-l-giiIofnrano-lactone. 
Obt^dned from the ripe fruit of Caimicum annum, and other vegetable 
sources, or by synthesis. (Contains not less than 98 p.c. of C,,HjuOfl. 

Characters.— Minute colourless crystals ; odourless ; taste, acid, 
resembling that of lemon juice. Readily soluble in water; less 
soluble in alcohol (95 p.c.), in methyl alcohol, and in acetone. 

Storage.— ft is stable when kept in a glass bottle. Solution of 
ascorbic acid, specially if alkaline, deteriorates rapidly in contact 
with air. 

B.P. 'Dose,— Prophylactic (daily) : J to jj gr. or 0.025 to 0.06 grm. 
(600 to 1000 Units). Therapeutic (daily) to 4 gra. or 0.1 to 0.26 
grm, (2000 to 5000 Units). 

Ascorbic acid possesses antiscorbutic properties and, if tested by 
the biological assau of antiscorbutic vitamin {vitamin C), contains in 
1 grm. 20,000 Units of antiscorbutic activity (vitamin 0). See page 
659„ 
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UAIiCIFEROl. 

Calciferol. C 28 H 4 SOH 

Source.— It is prepared by the ultra-violet radiation of ergosterol 
in a snitable solvent. The product of the irradiation, after removal 
of the solvent, is dissolved in alcohol (95 p.c.) or other suitable 
orj^anio solvent, and strongly cooled. The unchanged ergostorol is 
then subjected to a complicated process of filtration* crystallisation 
and reorystallisation when pure crystals of calciferol are formed. 
<See B. P. Addendum 1936). 1 milligram contains 4-0,000 Units of 
antirachitic activity (vitamin D). 

Characters.— Oolourless, acicular crystals ; odourless. Insoluble 
in water ; readily soluble in alcohol (95 p.c.), in ether, in chloroform, 
and in acetone ; soluble in 50 to 100 parts of vegetable oils. 

It should be stored in hermetically sealed glass containers, from 
which air has been evacuated or replaced by an inert gas, i)rotected 
from light, and stored in a cool place. 

Dose-— Prophylactic daily for an infavt, to , 3 ’^^ gr. or 
0.025 to 0.05 mgm. (1000 to 2000 Units). Thcrnpmitic daily for 
an infantj to gr. or 0.05 to 0.075 mgm. (2000 to 3000 Units). 

Official Preparation 

1 . Liquor Galciierolis. - It is a solution of calciferol in oil. Uon- 
taiiis in Igrm. 3000 Units of antirachitic activity (vitamin D). 

B.P. Dose.-— Prophylactic (daily) for an infant : 5 to 10 ms. or 
0.3 to 0.6 mil (1000 to 2000 Units), J'herapeutic (daily) for an 
infant 10 to 15 ms. or 0.6 to 1 mil (2000 to 3()00 Units). Should be 
kept in a well-closed container, protected from light, and stored in 
i( cool place. (Contains 3000 units in 15 iiis. or 1 mi). 

rVLVlH VITAMINI B, 

Adsorbate of Vitamin Bi 

Adsorbate of vitamin B, is au ad.sorbate of the antineiiritic vitamin 
(vitamin Bj) upon fiilleUs earth. It contains in 1 grin. 100 Units of 
antineiiritic activity (vitamin B»). 

May be prepared from rice polishings, yeast, wheat embryo, or 
other suitable materials. 

Characters.— .\ cre.am-coloured powder; almost odourless; taste- 
less. Insoluble in water, and in mineral acids. 

B.P. Dose.— Prophylactic {daily) : 15 to dOgrs. or 1 to 2 grm. (100 
to 200 Units). Therapeutic {daily ) 30 to 90 grs. or 2 to 6 grms. (200 
to 600 Units). 

OliEUM MORRIIIJAI': 

Cod-liver Oil 

Source.— Obtained from the fre.sh liver of the cod, Gadm morrhua, 
ttud other species of Gadm^ and freed from solid fat by filtration at 
about O’C. I^contains in 1 grm. not less than 600 Units of vitamin A 
activity, and hot less than 85 Units of antirachitic activity (vitamin D). 

Characters.— A pale yellow liquid ; odour, slight, but not rancid ; 
taste, bland or slightly fishy. Slightly soluble in alcohol (90 p.c.) ; 
miscible with ether, with chloroform, and with light petroleum. 

B.P. Dose.— Prophylactic -1 to 2 mils or 15 to 30 ms. three times 
daily. Therapeutic t -S to 6 mils or 45 to 90 ms. three times daily. 

N.B« This monograph replaces the monograph on Cod*liver Oil 
on page 561. 
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ACRIF1.AT1XA 

Acriflavine 

It is a mixture of the hydrochlorides of 2 : 8-diamino-lO-inethyl- 
acridinium chloride and 2 : 8-diaminoacridine, and contains approxi- 
mately one-third of its weicht of diaminoacridine dihydrochloride. 
May be prepared by the partial methylation of diacetyldiaminoacridine 
and subsequent hydrolysis of the product with hydrochloric acid. 

Characters. — An orange-red to red, crystalline powder; odourless ; 
taste, acid. Soluble in 3 parts of water, w'hich may be precipitated 
by dilution or standing ; in 500 parts of normal saline solution, 
in alcohol (90 p.c.), and in glycerin. Insoluble in fixed oils, volatile 
oils and in liquid x)araifin. 

B.P. Dose.— f to grs. or 0.03 to 0.1 grm. 

N.B. This monograph replaces the monograph on Acriflavine on 
page 541. 


AIVTITOXINUM OJeRKRATIEXS 

Gas-gangrene Antitoxin (o^dematiens) 

It is a serum, or a preparation from serum, containing the antitoxic 
globulins which have the specific power of neutralising the toxin 
formed by (llostridium (vdematiens. Prex)ared by separating the 
seriitn from the blood of animals, which have been immunised by 
graded injections of sterile filtrate from a culture of Clostridiun: 
(pdematiem. The serum may be used in the liquid form or may be 
dried. The antitoxic globulins may be obtained from the sernm by 
fractional precipitation, and the i>recipitate may be used either in 
solution, or dried. 

Characters.— The liquid serum is yollo^v or yellowish-brown. 
The solution of antitoxic globulins is yellowish-brown or greenish 
yellow. Both liquid forms are initially transparent, but become 
faintly opalescent on keeping. They are odourless with a faint 
odour of any antiseptic u.sed. The solid forms are yellowish-white 
powders, or yellowish-brown flakes. When dissolved in 10 parts of 
water, they resemble the liquid forms in colour and appearance. 

X. B. The label should state;— (1) whether the jirodiict is serum, 
dried serum, solution of antitoxic globulins, or dried antitoxic 
globulins ; (2) the date after Avhicli it should not be used. It should 
also state the minimum total number of Units in the container, either 
in mils or grins., or the total number of mils of liquid, or grammes 
of dried product, in the container. 

B.P. Dose.— Prop/iiy/ac^ic, 20,000 Units; Therapeutic, 50,000 to 
100,000 Units, by injection. 

AXTITOXIXIIM TIBRIOSFPTICI JH 

Gas-gangrene Antitoxin (vibrion septiqne) 

It is a serum, or a preparation from serum, containing the antitoxic 
globulins which have the specific power of neutralising the toxin 
formed by the Clostridiunt,, commonly knowm as Vibrion Septiqne. 

Characters and Preparation. — The same as other sera except that 
injections are made with the filtrate from a culture of the Clostridium^ 
commonly known as Vibrion Septiqne, in a fluid medinni. 

B.P, Dose.— Prophi/ZacWc, 6000 Units ; Therapeutic j 10,000 to 20,000 
Units, by injection. 

The uses of gas-gangrene antitoxins have been discussed on page 
641. Gas-gangrene may occur from infection with three different 
typ^s of organisms and the serum should be selected according to the 
tivasion with the particular type. 
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ANTITOAINUM STAPHY£.0€0€€ICUJ!I 

Staphylococcus Antitoxin 

It is a serum, or a preparation from serum, containing the antitoxic 
globulins which have the specific power of neutralising the toxin 
formed by certain strains of Staphylococcus. It is prepared in the same 
way as other serums exc^t that injections are made with the sterile 
filtrate from a culture of Staphylococcus pyogenes in a suitable medium. 

Chat aoters.— Same as other serums. 

Labelling should be same as other sera. 

B.P. Doae.— 5000 to 20,000 Units, by injection. 


fSERimi ANTIPNEl MOCOCCICUM: 1 

Antipneumococcic Serum (Type I) 

It is a serum, or a preparation from serum, containing the 
immune substances which have a specific therapeutic action, when 
injected into persons suffering from certain diseases due to Diplococcus 
pneumonice. 

It is prepared by separating the serum from tlie blood of animals, 
which nave been immunised by graded injections of cultures of 
Diplococcus pneumonice (type 1). The serum may bo used in the 
liquid form or may be dried . The globulins, containing the specific 
immune substances, may be obtained from the serum by fractional 
precipitation, and the precipitate may be used either in solution or 
dried. 

Clmraotera.T-The liquid serum is yellow or yellowish-brown. The 
solution of the globulins is yellowish-brown or greenish-yellow. 
Both liquid forms are initially transparent, but become opalescent 
with age. They are almost odourless, except for the odour of any 
antiseptic which may have been added. The solid forms are yellow- 
ish-white powders, or yellowish-brown flakes. When dissolved in 10 
parts of water they resemble the liquid forms in colour and 
appearance. 

The label should state the minimum total number of Units in the 
container; or the number of Units in mil or in grin., or the total 
number of millilitres of liquid, or grammes of dried product, in the 
container ; and the date after which the preparation is not intended 
to be used. 

N.B. It should not be used later then tw^o years after the date of 
manufacture. 

B.P. Dose.-— 50,000 to 150,000 Units, by intravenous injection. 

SEBIIM ANTIPN£1J]N[0€<I€€1€UM II 

Antlpneumococcue Serum (Type II). 

The mode of preparation, characters, assay, storage, and doses are 
the same as for Antipneamococcns Serum (Type I) with the niodiflca- 
tion that suitable strains of Diplococcus pneumoniee (type II) are 
used in the preparation and assay of the serum. 

For action mid uses of Antipneamococcns Serum, see page 044. 

TOmrUll BIPHTHERICUM BETOXICATUM 

Diphtheria Prophylactic 

In addition to the five forms described on page 030 the following 
is oddest vih. if) Alum Pminitated Toxoid, a suspension of white* 
alightti^ yellow or yellowislwirown particles in a colourless liquid, 
prepaiidr by treating the filtrate with formaldehyde, adding alnm in 
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the proportion necessary to produce a suitable precipitate, separating 
the precipitate, and Trashing and suspending it in physiological 
solution of sodium chloride. 

AR0£]NT0PR0T£1I«1:M 

Silver Protein 

Syn. — Argentuin-Proteinicum Forte; strong Protein Silver ; “ Pro- 
targol 

Source.— It is a compound of silver and protein, and may be pre- 
pared by the action of a silver compound on gelatin in the presence 
of alkali. Contains 7.5 to 8.5 p.c. of Ag. 

Characters. — A brown ijowder; odourless; somewhat hygroscopic. 
Slowly soluble in about 2 parts of water, forming a dark brown 
solution ; almost insoluble in alcohhl (90 p.c.,) 

N.B. It should be kept in well-closed container, protected from 
light, and the solution should be dispensed in omber-coloured bottles. 

The action and uses of silver protein have been described on 
page 117. 


BlSMrTlII £T SODII TAHT^AH 

Sodium Bismuthyl Tartrate 

Syn.— Hisimith Sodium Tartrate. 

Source. — May be obtained by the interaction of bismuth hydroxide 
and sodium acid tartrate. Contains 35 to 42 p.c. of Bi. 

Characters. — A white powder, or slightly yellow scales. Soluble 
in less than 1 part of water. 

B.P. Dose.— 1 to 3 grs. or 0.06 to 0.2 grm., by intramuscular hi jec- 
iimi. 

OXYCHLORlDimt 

Bismuth Oxychloride 

Syn.— Bisni u th S u be li lor i de. 

Source. — A basic salt of varying composition, obtained by the 
interaction of solutions of bismuth nitrate and sodium chloride or 
hydrochloric acid. Contains 79 to 81 p.c. of Bi, and not less than 
12.5 p.c. of Cl. 

Characters. — A white or nearly white, amorphous or finely crys- 
talline powder; odourless; tusteless. Stable in air. Insoluble in 
water, soluble in dilute hydrochloric acid. 

B.P. Dose.-^ 10 to 30 grs, or 0.6 to 2 grms. By intramuscular injec- 
tion, 1.) to 3 grs. or 0.1 to 0.2 grm. 

Official Preparation 

1. Injectio Bismuthi Oxychloridi.— Bisnruth oxychloride in very 
fine powder, 10 grms.; dextrose, 6 grms.; eresol, 0.5 mil; sterilised 
water, q.s. to 100 mils, B.P. Dose.- 15 to 80 ms. or 1 to 2 mils by 
iutranmscular injection. Contains 3 grs. of bismuth oxychloride in 
30 ms. 

N.B. The action and uses of bismuth have been described on 
page 460. 

CAIiCIl €H£ORIRlI]II RYBRATUM 

Hydrated Calciuia Chloride. CaCl2,6H20 

Source.— May be obtained by neutralising hydrochloric acid with 
•calcium carbonate, and crystallising the product. Contains 98 to 102 
p.c. OaCl„ 

Characters.— Colourless crystals ; odourless ; taste, slightly bitter. 
Very deliquescent. Soluble in 0.25 part of water, and in 0.95 part of 
4ilcohol (90 p.c.). 
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B.P, Dose.—Bj/ intramuscular injection >-l to 3 gts. or 0,06 to 0.2: 
grm. By intravenous injection 10 to 30 grs. or 0.6 to 2 grms. 

CA1.C1I GliUCONAS 

Calcium Gluconate 

It is the normal calcium salt of gluconic acid. Contains 99 to 104 
p.o.« ot C I 2 0 j 4 ^C- aH jO. 

Characters. — A white, crystalline or granular powder; odourless; 
tasteless. Soluble in 30 parts of water at 25‘'(\, in about 5 parts of 
boiling water; insoluble in dehydrated alcohol, in ether, and in 
chloroform. 

B.P. Dose.— 30 to 60 grs. or 2 to 4 grms. 

N. B. For action and uses of calcium salts, see page 93. 

CHINIOFONinU 

Chiniofon 

Syn,— Pulvis Chiniofoni ; Quinoxyl. 

It is a mixture of approximately four parts by weight of 7-iodo-8- 
hydroxyquinoline-5-sulpnonic acid and one part by w'eight of sodium 
bicarbonate. (Contains 28.2 to 29.6 p.c.. of I, and 18 to 22 p.c. of 
NaHCO«. 

Characters.— A light yellow powder ; odourless ; taste, bitter 
with a sweetish after-taste. Soluble with effervescence in about 25 
parts of water ; insoluble in alcohol (95 p.c.), in ether, and in ehloro- 
forna. 

Note. Solutions are decoinpo.sed by boiling. 

B.P. Dose.—! to 8 grs. or 0.06 to 0 5 grm, Hy rectal injection ; — 
15 to 75 grs. or 1 to 5 grms. 

N.B. For action of (.^hiniofon (Yatren) see page 491. 

FRGOIHETKINA 

Krgometrine C 19 H 33 O 2 N 3 

Source.— It is an alkaloid obtained from ergot and purified by 
crystallisation from a suitable organic solvent. 

Characters.— -Colourless crystaLs, which become coloured on expo- 
sure to air and light ; odourle.ss ; taste, slightly bitter. Soluble in 
water, producing a solution which shows a blue fluorescence ; 
moderately soluble in dehydrated alcohol; sparingly soluble in 
chloroform. 

B.P. Dose.— lijj to C**- or 0.0005 to 0.001 grm. By intramuscular 
injection yj® to gr. or 0.00025 to 0.0005 grm. By intravenous 
. injection U to y gr. or 0.000125 to 0.00025 grm. 

N.B.— For action and uses of Ergoinetrine see page 395. 

FERRI fSlJB€Hi:<ORIl>i:]II CITRATUM 

" Citrated Ferrous Chloride 

Source. -Prepared by heating a mixture of equal volumes of hydro- 
chloric acid and distilled water with an excess of iron, until the 
reaction ceases. Determine the proportion ot ferrous chloride by 
assay. Contains not less than 68 p.c. of ferrous iron (FeCl,), and 
not more than 5.H p.c. of ferric iron (FeOl.,). 

Characters.-— A buff-coloured powder; taste, acid, metallic and 
astringent. Almost completely soluble in 1 part of water ; readily 
in dilute mineral acids. 

B.P. Dose.— 3 to 5 grs. or 0.2 to 0.8 grm. (contains in 5 grs. about 
grs. of iron). 
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Hlj^TAMlNAi: PHOSPHAN A€1BA» 

Histamine Acid Phosphate C5H9N3,2H3P04 

Syn.—Histamin® Phospbas. * 

it is the di-acid phosphate of an organic base, histamine, 4 -; 3 - 
4iminoethylglyoxaline. Prepared by the action of phosphoric acid 
on histamine. 

Characters.— Colourless crystals; odourless. Soluble in 4.5 parts 
of water ; slightly soluble in alcohol (90 p.c.). 

B.P. Dose. - 1 io to fiV 0^* Of 0.0005 to 0.001 gxm. 

For action and uses, see page 394. 

]ll£RtSAL.YIiD]N[ 

Mersalyl 

Syn.' “Salyrgan’’. 

Is the sodium salt of salicyl-(7“hydroxymercuri-)8*metlioxyproi)yl)- 
amide-O-acetic acid. Prepared by the action of mercuric acetate 
and methyl alcohol on salicylallylamide-O-acetic acid, and subsequent 
conversion to the sodium salt. Contains 2.5 to 2.8 p.c. of N, and 38.5 
to 40.5 p.c. of Hg. 

Characters. -A white powder; odourless; taste, bitter. Deliques- 
cent. Soluble in about 1 part of water, and in about 3 parts of 
alcoliol (95 p.c.). 

Official Preparation 

1. Injectio Mersalyli.- Mersalyl, 10 grms. ; theophylline, 5 gnus. ; 
sodium hydroxide, 0.05 grin. ; sterilised water, q.s. to lOOmils. B.P. 
Dose. 8 to 30 ms. or 0.5 to 2 mils. Contains about 3 grs. of mersalyl, 
and about 1 i gr. of theophylline in 30 ms. 

OI.Kl 91 IOB1SATU9I 

Iodised Oil 

Iodised oil is an iodine addition product of poppy-seed oil. and 
may be prepared by treating poppy-seed oil with hydriodic acid, 
t'ontains 39 to 41 p.c., of combined iodine. 

Characters. A colourless or pale-yellow, clear, viscous, oily 
litpiid ; odour, slightly alliaceous ; taste, bland and oily. On exposure 
to air and sunlight, it decompo.ses and develops a dark brown colour. 
Insoluble in water; soluble in ether, in chloroform, and in light 
petroleum. 

It .should be kept in a well-tilled container, protected from light. 

Used, Iodised oil in the form of Ijipiodol is used for taking X-ray 
photographs of the bronchi, etc., see page 629. 

LKIUOR lom AHUOSVH 

Aqueous Solution of Iodine 

Syn. liiigoFs Solution ; Liquor lodi Compositn.s. 

Contain.^ iodines 50 gnus, ; pota.ssiiim iodide. 100 ffims. ; di.stilled 
water, ( 1 . 8 . to 3000 mils Contains 4 gr. of iodine, and about 2 grs. of 
total io(Une, free and combined, in 15 ms. 

B.P. Dose.- 5 to 15 ms. or 0.3 to 1 mil. 

510D11 TllIOSiULPlIA» 

Sodium Thiosulphate. Na3S203,6H20 

Source. -May be prepared by the action of sulphur on sodium 
sulphite. 

Characters.— Colourless, transparent, monoclinic, prismatic cry- 
stals ; odourless ; taste, saline. Efflorescent in warm dry air ; 
slightly deliquescent in moist air. Soluble in 0.5 part of ivater at 
25''C. ; insoluble in alcohol (95 p.c). 
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B;P. 1>O80.---5 to 18 gr8« or 0.3 to 1 gnu. by subcutaneouSf inimmus^ 
eular or intravenous injection* 

For aetioo and uses, see page 64. 

THEOPHYlililNA 

Theophylline. CTHsOaNi^HaO 

It is 1.3 dimethylxanthine, an alkaloid obtained from the dried 
leaves of Camellia sinensis, or may be prepared synthetically. 

Characters.— A Svhite* crystalline powder ; odourless ; taste, bitter.. 
Soluble in 120 parts of water at 25‘*C., more in hot water ; soluble in 89 
parts of alcohol (45 p.c.). 

Enters into the preparation of Injection of Mersalyl. 

EYTRACTUM STRAMOWII EiaYlDUlI 

Liquid Extract of Stramonium 

Prepared by percolating moderately coarse powder of stram- 
onium loop grms. in alcohol (45 p.c.) q.s. to contain 0.25 p.c. w/v of 
the alkaloids of stramonium, calculated as hyoscyamine. It contains 
xii i'he alkaloids of stramonium, calculated as hyoscyamine, 
in 3 ms. 

B.P. Bose.— i to 3 ms. or 0.03 to 0.2 mil. 

Enters into. — The preparation of Tr. Stramonii. 


EXTRACTIIR 8TR49IOW1I HU CrM^ 
Dry Extract of Stramonium 


Prepared by percolating moderately coarse powder of stramonium 
1000 grins, in alcohol (95 p.c.) q.s. and starch to make a dry extract 
containing 1 p.c. of the alkaloids, calculated as hyoscyamine. «S grs. 
contain about gr. of the alkaloids of stramonium calculated as 
hyoscyamine. 

It should be kept in a small wide-mouthed, well-closed container., 
and stored in a cool place. 

B.P. Dose.—} to 1 gr. or 0.015 to 0.06 grm. Tn post-encephulitic 
and similar conditions 1 to 8 grs. or 0.06 to 0.5 grm. 

The doses of the following have been altered : - - 


Inlusum Sennfls Concentratum.— 2 to 8 mils, or 30 to 120 ms. 
Cinchophenum.— 0.3 to 0.6 grm. or 5 to 10 grs. 

Ferri et Ammonii Citras. — 1.3 to 2.6 grm. or 20 to 40 grs. 
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Acetarsol ‘ 

Acidtun Ascotbicum 
Antitoxinum (Edemations 
Antltoxinum Staphylococciciim 
Antitoxinum Vibriosepticnm 
Argentoproteinum 
Btsuuithi et Bodii Tartras 
Blsinnthi Oxyohloridum 
Calciferol 

CMciiChloridnm Hydratum 
ips^U Glnconas 
E^omatrina 

,;Exie^tutn Btramo Liquidum. 

Bxliaitom Stj^ Bicoum 


Ferri Bubchloridum Citratum 
Histaminm Phosphas Acidus 
Injectio Hismuthi Oxychloridi 
li^ectio Mersalyl i 
Liquor CaiciferoUs 
Liquor lodi Aquosus 
Mersalylum 
Oleum lodisatum 
Pulvis Vitamini 
Berum Antipneumococcicum I 
Bernm Antipueumococcicuui II 
Bodii Thiosulphas 
Theophyllina , 

Tryparsamtdum 


linradiikti^; page 5190. 
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